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Course Code: 605 

General Course Outline 



I. INTRODUCTION 

A. Introduction of instructor, students, course 

B. Class Administration 

C. Course Outline 

I. 

II . OVERVIEW OF 6000 

A. Hardware Overview 

B. Software Overview 

C. General Characteristics of Processor 

III. PROGRAM ORGANIZATION 

A. GMAP Coding Form and Symbolic Card Format 

B. Programming Conventions 

C. Submitting GMAP Programs 

D. Typical Deck Setups 

E. Requirements for Submitting GMAP Programs 

IV. DATA REPRESENTATION 

A. Internal Data Representation 

B. Processor Handling of Information 

C. Instruction Formats 

D. Data Word Formats 

E. Introduction to Pseudo Operations 

1. Definition 

2. Functional Groups 
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F. Storage Allocation Pseudo Operations 

G. Data Generation Pseudo Operations 
H. Summary 

V. INTRODUCTION TO INSTRUCTIONS 

A. Format 

B. Types 

C. Data Movement 

D. Introduction to Address Modification 

E. Using Address Modification 

F. Direct Operands 

G. Effective Address Instructions 
H. Store Register Instructions 

VI. LITERALS 

A. Introduction 

B. Decimal Literals 

C. Octal Literals 

D. Alphanumeric Literals 

E. Instruction Literals 

F. Variable Field Literals 

G. Literals Modified by Direct Operand 

VII. INSTRUCTION REPERTOIRE 

A. Review 

B. Instructions to be Discussed 

C. Miscellaneous Store Instructions 

D. Register Load and Store 
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E. Shift InstTLictions 

F. Arithmetic Operatioas In 6000 

G. Fixed Point Arithmetic 
H. Fixed Point Instructions 
I. Transfer of Control 

VIH. LISTINGS AND LINKAGE 

A. Contents 

B. Introduction to Program Linkage 

1. Subroutines 

2. Subprograms 

C. Program Linkage 

D. CALL Pseudo Operation 

E. SAVE and RETURN 

IX. COMPARE AND LOGICAL INSTRUCTIONS 

A. Introduction to Compare Instructions 

B. Basic Compare Instructions 

C. Boolean Functions 

D. Boolean Analogy 

E. Boolean Instructions 

F. Other Boolean Operations 

G. Comprehensive Example ' 

X. TALLY WORDS AND ADDRESS MODIFICATION 
A^ Four Types of Modification 

B. Indirect then Tally Variations 

C. Indtract Addrt;;3siag 

D. Tally Pseudo Operations 
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E. Increment Address, Decrement Tally 

F. Refreshing Tally Words 

G. Decrement Address, Increment Tally 

H. Add Delta and Subtract Delta Modification 

I. Character Operations 

J. Other Vatiations of IT Modification 

XI. MISCELLANEOUS INSTRUCTIONS 

A. Introduction 

B. Repeat Instructions - Introduction 

C. Repeat (RPT) 

D. RPTX Instruction 

E. Repeat Double (RPD) 

F. Repeat Link (RPL-RPLX) 

G. BCD Instruction 

H. XEC and XED Instructions 

I. Master Mode Entries 

XII. PSEUDO OPERATIONS 

A. General Description 

B. Functional Groups 

C. Control Pseudo Operations 

D. Location Counter Pseudo Operations 

E. Symbol-Defining Pseudo Operations 

F. Data Generating Pseudo Ops 

G. Storage Allocation 

H. Conditional Pseudo Operations 

I. Special Word Format 
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XIII. MACRO OPERATIONS 

A. Introduction 

B. Defining the Macro Prototype 

C. Using the Macro Prototype 

D. Arguments for Macros 

E. Created Symbols 

F. Nesting of Macros 

G. Pseudo Operations within Macros 
H. System Macros 

XIV. EXTERNAL AND INTERNAL INTERRUPTS 

A. Execution of Interrupts 

B. Internal Interrupts 

C. Categories of Internal Interrupts 
D„ Master Mode Entry Routines 

E. MME's for Activity Termination 

F. MME GESNAP 

XV. INTRODUCTION TO INPUT /OUTPUT 

A. Levels of Input/Output in 6000 

B. Necessary Ingredients of I/O Coding 

1, Logical File Designator 

2. Input /Output Buffer 
3„ Data Control List 

4. Input /Output Command 

XVI. File and Record Control CCFRC) 

A. Introduction to Input/Output 

B. Introduction to File and Record Control (GFRC) 
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C. File Control Records 

D. Standard System Formay 
Eo Logical Record Formats 

F. File Control Block 

G. File Designator Word 

H. File and Record Control (GFRC) Calling Sequences 

I. Functional Groups of Calling Sequences 

J. Calling Sequences for File Preparation 

K, Logical Record Processing 

L. Input/Output Editor 

M. Physical Record Processing 

XVII. FLOATING POINT 

A. Introduction 

B. Purpose 

C. Load and Store 

D. Arithmetic Instructions 

E. Miscellaneous Instructions 

F. Compare Instructions 

G. Summary of Arithmetic Operations 

XVIII. REVIEW OF INSTRUCTIONS 

A. Data Movement 

B. Fixed-Point Arithmetic 

C. Boolean Operations 

D. Comparison 

E. Transfer of Control 

F. Miscellaneous Operations 
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XIX. ADDRESS MODIFICATION - REVIEW AND EXTENSION 

A. Review of Modification Capabilities 

B. Register Modification 

C. Indirect then Tally Modification 

D. Register then Indirect Modification 

E. Indirect then Register Modification 

F. Coding Examples 

XX, EXTENDED INSTRUCTION SET 

A. Introduction 

B. Data Word Formats 

C. Instruction Word Formats 

D. Multi-word Instructions 

E. Single Word Instructions 

F. Micro Operations 

XXI, ANALYSIS OF LISTINGS 

A. Review 

B. Files Produced by System Input (GIN) 

C. Accounting Information 

1. Job Information 

2, Activity Information 

D. Assembly Listing 

E. Memory Map 
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REG. 



NOT USED 









INDICATOR REGISTER 




STUDENT HANDBOOK 
REFERENCE NO.- 2-12 




INDICATOR BITS 




NOT USED 


1 




3 


5 3 


8 







1 5 


V, 


18 ZERO 

19 NEGATIVE 

20 CARRY 


J 




21 OVERFLOW 







22 EXP. OVERFLOW 

23 EXP. UNDERFLOW 



24 OVERFLOW MASK 



25 TALLY RUNOUT 

26 PARITY ERROR 

27 PARITY MASK 

28 MASTER MODE 

29 TRUNCATION (EIS) 

30 MULTIWORD INSTRUCTION (ElS) 

INTERRUPT 
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STUDENT HANDBOOK 
REFERENCE NO, 2-13 



H-5000 SOFTWARE SYSTEM MAJOR COMPONENTS 



OPERATING SYSTEM (GCOS) 



OTHER SYSTEM SOFTWARE 



LANGUAGE PROCESSORS 



TIME-SHARING SYSTEM 



APPLICATIONS SOFTWARE 
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STUDENT HANDBOOK 
REFERENCE- NOi 2-14 

SYSTEM SOFTWARE 
OPERATING SYSTEM - GCOS 

General Comprehensive 0.perating S.upervisor 

GENERAL CAPABILITIES 

Multidimensional Modes of Processing 
Local Batch Processing 
Remote Batch Processing 
Remote Access Processing 
Time-Sharing 
Transaction Processing 

Multiprogramming 

Multiprocessing 

Central File System 

FUNCTIONAL CHARACTERISTICS 

Resource Management 

Job Scheduling 

Job Priority Allocation 

Data Base Management 

Program and Data File Security Control 

On-Line System Development 

Ease of Use ^2 



STUDENT HANDBOOK 
REFERENCE NO. 2-15 



SYSTEM SOFTWARE 

GENERAL LOADER 

FILE AND RECORD CONTROL (6FRC) 

UTILITY PACKAGE 

SYSTEM EDITOR 

BULK MEDIA CONVERSION (BMC) 

SYSTEM MEDIA CONVERSION 

Input Media Conversion (GIN) 
Output Media Conversion (SYSOUT) 
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STUDENT HANDBOOK 
REFERENCE NO. 2-16 



LANGUAGE PROCESSORS 



MACRO ASSEMBLER (GMAP) 

FORTRAN COMPILER 

COBOL COMPILER 

ALGOL COMPILER 

JOVIAL COMPILER 

MISC. PROCESSORS 

Sort/Merge 

IDS 

ISP 
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STUDENT HANDBOOK 

TIME-SHARING SYSTEM reference no. 2-17 

PROGRAMMING LANGUAGES 
BASIC 
FORTRAN 
ABACUS 

REMOTE JOB ENTRY 
CARD IN 
JOUT 
SCAN 
RBU6 

FILE EDITING, INSPECTION AND MAINTENANCE 
EDITOR 
RUNOFF 
Data BASIC 
ACCESS 
IDS Data Query 

TIME-SHARING SYSTEM EXTENSION & MAINTENANCE 
LODX Subsystem 
TDS 
SABT 

MASTER 

TIME-SHARING LIBRARY 

APPLICATION PROGRAMS 

FORTRAN LIBRARY GENERATOR AND EDITOR 

TSLG 

LIBED 
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STUDENT HANDBOOK 
REFERENCE NO. 2-18 



APPLICATION SOFTWARE 
LP5C00 - Linear Programming System 
APT - Automatic Programmed Tools 
PERT/TIME - Program Evaluation Review Technique/Time 
PERT/COST - Program Evaluation Review Technique/Cost 
SUBSCRIPT - Simulation Language 
BID - Biomedical Statistical Programs 
MATHPAC - FIathematical/Engineering Programs 
Series 6000 Parts Explosion System (GEPEXS) 
Series 6000 Inventory IIanagement System (GEIflS) 

CEP - Civil Engineering Package 
•Series 6000 Time Series Forecasting (ECAST) 



25.1 



CODI NG FORM 



STUDENT HAKIdBOOK 
REFERENCE NO. 3-1 





OPERAND ADDR. 


OPCODE 


I 

/ 


TAG 




LOCATION 


E/O 


OPERATION^ 

8 y^]5 


ADDR/MODy^ 


^ 


col^E^f^s 


ID 


1 6 


7 


^6 / 


32 




73 80 


GO 


E 


m 


ray' 


THIS IS A SAMPLE 


0010 


6 CfiAR. 
flAX. 


E 


INST. 
MNEMONICS. 


VARIABLE 
LENGTH 


jm] nnrrrnMAi 








UF 1 lUillttL 




(A-Z) 





PSEUDO 


FIRD. 








(0-9) 




OPS. 


suBFin ns 








(.) 


8 


MACRO 


SEPfiRAILD 








iST CHAR. 




NAfCS. 


BY OOI^TAS. 




' 




MUST NOT 




NO 


ABSOLUTE, 








BEZtHO 




SPECIAL 


SYf'IBOLIC. OR 








m MUST 




CHARS. 


RFI ATIAVE 




• 




HAVE AT 




OR 


ADDRESSING. 








LEAST 




PIAf^KS 


ALGEBRAIC- 








ONE 




PERf'lIIILU 


BOOLB\N 








NON-NUMERI 


C 




EXPRESSIONS. 








CHAR. 1 






OPERATORS. 
















* + 


- I ALSO = 
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student Handbook 

REERENCENO. 3-2 



GIWCWILE 
(SINGLE G!W ASSBBLY) 



ENDJOB 
**«EOF 



16 



$ 


mm 


3W1 


$ 


IDENT 


123ilJIELDTRNG 


$ 


GFIAP 
(SOURCE DECK) 


NDECK.COFDK 
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STUDENT HANDBOOK 
REFERENCE NO. 3-3 



6MAP COMPILE 
(MULTIPLE GMAP ASSEMBLIES) 



8 16 



$ GMAP 
(SOURCE DECK) 
$ GMAP 

(SOURCE DECK) 
$ GMAP 

(SOURCE DECK) 
$ GMAP 

(SOURCE DECK) 
$ - ENDJOB 



««« 



EOF 



SNUMB 3^*872 

iraT 123^.FIELDTRNG,... 
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GMAP COMPILE 
CARD DECK ARRANGEMENT 



STUDENT HANDBOOK 
REFERENCE NO. 3-4 




w«« 



EOF 



$ ENDJOB 



$ GMAP NDECK 



$ GMAP NDECK 



$ I DENT 
$ SNUMB 
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STUDENT HANDBOOK 
REFERENCE NO. 3-5 



MULTIPLE GMAP ASSEMBLY JOB 




-«-***E F 
i— $ ENDJOB 

$ L I M I T S 

$ EXECUTE 

SOURCE CARDS 

$ G M A P 

SOURCE CARDS 



$ GMAP 
SOURCE 

$ GMAP 

$ I DENT 
$ SNUMP 



CARDS 
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STUDENT •HANDBOOK 
REFERENCE NO. 3-6 



6MAP CONTROL RECORDS 
(COMPILE AND EXECUTE) 



8 



16 



$ 


SNUMB 


3^1873 


$. 


IDENT 


123'^,FIELDTRNG 


$ 


6MAP 
(SOURCE DECK) 


NDECK.COMDK 


$ 


EXECUTE 




$ 


LIMITS 


3,4K,.i000. 


$ 


SYSOUT 


AL (PRINTER OUTPUT) 


$ 


DATA 


IN 



(DATA FOR EXECUTION) 



$ 



ENDJOB 



*««' 



EOF 
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STUDENT HANDBOOK 
REFERENCE NO. 3-7 



EXECUTING OBJECT PROGRAMS 



8 



16 



$ 



SNUMB 



3^87^ 



$ 


IDENT 


123^,FIELDTRNG 


$ 


OBJECT 
(BINARY DECK) 




$ 


DKEND 




$ 


OBJECT 
(BINARY DECK) 




$ 


DKEND 




$ 


EXECUTE 


DUMP 


$ 


LIMITS 


it. 6K. ,2000 


$ 


SYSOUT 


X2 (PRINTER OUTPUT) 



DATA 



IN 



(DATA FOR OBJECT PROGRAM) 



$ 



ENDJOB 



*•»« 



EOF 
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STUDENT HANDBOOK 
REFERENCE NO. 3-8 



COMPILE AND EXECUTE 



WITH OBJECT DECKS 



8 16 



$ 


SNUHB 


34875 


$ 


IDENT 


123i|,FIELDTRNG,... 


$ 


GMAP 
(SOURCE DECK) 




$ 


OBJECT 
(OBJECT DECK) 




$ 


DKEND 




$ 


EXECUTE 




$ 


LIfllTS 


3,5K,,2500 


$ 


SYSOUT 


B3 (PUNCH OUTPUT) 


$ 


DATA 






(DATA FOR OBJECT PROGRAM) 


$ 


ENDJOB 




***EOF 




j 
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STUDENT HANDBOOK 
REFERENCE NO. 3-9 



COMPILE AND EXECUTE WITH OBJECT DECK 




$ GMAP 



***EOF 



$ ENDJOB 

$ LIMITS ,5K..100O 
EXECUTE 



DECK 



DKEND 
t 

$ OBJECT 



$ IDENT 



$ SNUMB 
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WORD FORMATS 



STUDENT HANDBOOK 
REFERENCE NO. 4-1 



BINARY 




BCD 
5 6 1112 17 18 23 24 2930 35 



1 



9-BIT BYTE 
8 9 17 18 



26 27 








INSTRUCTION 
17 18 26 



OPERAND ADDR. 



OPERATION 
CODE 



28 30 35 



ZHIZ 

> I 

I I 



TAG 

tmTt'd 



35 



SINGLE/DOUBLE 
PRECISION 




SINGLE 



STUDENT HANDBOOK 
REFERENCE NO. 4-2 








35 


36 




71 




EVEN 




ODD 



DOUBLE Oft 



Y-PAIR 



17 18 35 



UPPER 


LOWER 



HALF 
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INSTRUCTION PRECISION 



PRECISION 



REPRESENTATION 



HALF-WORD 



UPPER HALF 










17 



(jj 
^ 



LOWER HALF 



18 



35 



SINGLE WORD 







35 



DOUBLE WORD 




pi 

M 

m 

o 
m 

c 



I 

u> 



STUDENT HANDBOOK 
REFERENCE NO. ^-i| 



FUNCTIONAL GROUPS 

OF 
PSEUDO OPERATIONS 

CONTROL 

LOCATION COUNTER 
SYMBOL DEFINING 
DATA GENERATING 
STORAGE ALLOCATION 
SPECIAL 
MACRO 

CONDITIONAL 
PROGRAM LINKAGE 
ADDRESS TALLY 
MISCELLANEOUS 
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STUDENT HANDBOOK 
REFERENCE NO. A -5 



STORAGE ALLOCATI 



PSEUDO-OPERATIONS 



1 8 16 

fABLE BSS 1000 



(TABLE) 2500 



TABLA BFS 1000 



STA TABLE 



STA TABLA-1000 



STAQ TABLE 



STAQ TABLA-2 



LDAQ TABLE+5 
STAQ TABLA-2 



3499 
3500 



(TABLA) 



4499 
4500 



* Addressing Error 
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BINARY FLOATING POINT 



SINGLE - WORD 
PRECISION 



iUL 



Z^ 



J5 



fi 



o 



DOUBLE - WORD 
PRECISION 



1 



7 8 9 




LOWEST PERMISSIBLE EXPONENT = -128 



LARGEST POSSIBLE EXPONENT = +127 



fo CO 
w o 



h 

o o 



NUMBER CONVERSION TECHNIQUE 



1. DECIMAL 



U.054 



10 



2. OCTAL INTEGER 
CONVERSION 



_11 



13. 



3. OCTAL FRACTION 
CONVERSION 



1 

.033514 



.054 

JL8 

—--(2)432 

_11 

- <D456 

_X£ 

<D648 

_X8 

©184 

— <D472 
_X8 

- -®576 



8 



4. OCTAL 



5. BINARY 

CONVERSION 




000011011101001100. 



6. FLOATING POINT 



S EXPONBfr 
0000100 



IWJTISSA 
18U.00001101110100I1.00. 



MOVE FOUR PLACES LEFT 



/.FLOATINGPOINT (OCTAL) 



010541564600, 



'8 



pa w 

Pi H 

m s 

O t) 

♦ w 

o 

■(> o 



NUMBER CONVERSION TECHNIQUE 



8. OCTAL INTEGER CONVERSION 



13< 



lA. 



'8 



8 



®li 



.0 







9. OCTAL FRACTION- 033514o 



CONVERSION 



r f i 



5 4 



067230 
033514 

-^424370 

1050760 
424370 

-©314660 
_JLI28 

631540 
3 14660 

-®0003W 



»tS !« en 

03 Pd H 

OQ »Tl CJ 

Ni ra 2: 
o 

a a 
o o 
• t» 
o 
■o o 
« ?? 



STUDENT HANDBOOK 
REFERENCE NO. 5-1 



1. DATA MOVEMENT 
LOAD STORE SHIFT 

2. FIXED POINT ARITHMETIC 
ADD-SUBTRACT-MULT I PLY-DI V IDE 

3. LOGICAL 

BOOLEAN (aND-OR-EXOR). COMPARE 

4. TRANSFER OF CONTROL 
CONDITIONAL & UNCONDITIONAL 

5. FLOATING POINT 

F. P. DATA MOVEMENT 
F. P. ARITHMETIC 
F, P. COMPARES 

6. MASTER MODE 

CONNECT I/O, M. C CMNDS.. DIS 

7. MISCELLANEOUS 

REPEATS. BCD, EFFECTIVE ADDRESS 
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STUDENT HANDBOOK 
REFERENCE NO. 5-2 





LOAD/STORE 




LDA 


STA 


LCA 


LDQ 


STQ 


LCQ 


LDAQ 


STAQ 


LCAQ 


LDXn 


STXn 


LCXn 


LXLn 


SXLn 




ZERO 
NEG 


NONE 


ZERO 

NEG 

O'FLO 
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© 

Rl 

m 







STUDENT HANDBOOK 
.REFERENCE NO. 5-2.1 


LOAD/STORE 






SAMPLE CODING 






® 


@ 




LDA 


IN+2 




STA 

i 

LDQ 


B 
A 




LDA 


=6HiiFLDfc$A 




STAQ 


PI 




STQ 


P2 




LDX7 


Rl 




STX7 


m 




LCAQ 


=5D0B71 




STAQ 


CI 





CI 


LDhC 


U/U 


PI 


BCI 


2. 


P2 


DEC 





A , 


BSS 


1 


B 


OCT 


-777777777777 



44.x 



BEFORE EXECUTION: 



STUDENT HANDBOOK 
REFERENCE NO. 5 "2. 2 



LDAC INSTRUCTION 
(LDAC MEMORY) 



MEMORY 



Ji. 



A B C D E F 



a. 



A-REGISTER 



35 



X X X X X X 



AFTER EXECUTION: 



A^ 



MEMORY 



! 



p, _ A-REGISTJR 35 
A B C D E F 



44.2 



ADDRESS MODIFICAUM 



STUDENT HANDBOOK 
REFERENCE NO. 5-3 



INSTRUCTION FORMAT: 



ADDRESS FIELD 



OP CODE 



TM 



TD 



00 
01 
II 
10 



TM - TYPE OF MODIFICATION 

REGISTER R 
. REGISTER THEN INDIRECT Rl 
. INDIRECT THEN REGISTER IR 
. INDIRECT THEN TALLY IT 



TD - REGISTER OR TALLY DESIGNATOR 



R 

IR 

Rl 



REGISTER DESIGNATOR 



IT - TALLY DESIGNATOR 



L<y 



INDEXING 



STUDENT HANDBOOK 
REFERENCE NO. 5-4 



REG. SPECIFIED 
BY TD 



I 



PLUS 



OP CODE 



-TAG 

tmItd" 



z Y (effective address) 



Xn Y 
AU Y 
AL Y 



ALGORITHM 

: y+c(Xn) 0-17 
: y+C(A) 0-17 
: y+c(A^ 18-35 



QU Y = y+C(Q) 0-17 
QL Y : y-l-c(Q) 18-35 
IC Y = y^c(iC) 0-17 



CODING 
Y,0-7 
Y,AU 
Y.AL 
Y,QU 
Y,QL 
Y,IC 
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STUDENT HANDBOOK 
REFERENCE NO. 5-5 







EXECUTE 



ACCESS 
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STUDENT HANDBOOK 
REFERENCE NO. 5-6 



DIRECT OPERAND 



17 18 



35 



A, Q OR 
INDEX REGS. 




A OR Q 
REGISTERS ONLY 




18-BIT OPERAND 






TAG 



ALGORITHM 
DU Y^C(r) 0-17 
DL Y^c(r) 18-35 



CODING 
Y,DU 
Y,DL 
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STUDEOT HANDBOOK,. 
REFERENCE NO. 5-7- 



EFFECTIVE ADDRESS 



A 

REGISTER 


■ 


2 3^ 


5 


6 












t 






Li ZERO'S 


INSTRUCTION 
WORD 


1 


2 3^ 


5 


6 


E 


A A 








- 








Q 
REGISTER 


6 


5 4 3 


2 


1 












1 






LiZhVO'S 


INSTRUCTION 
WORD 


6 


5 4 3 


2 


1 


E 


A Q 


















I NDEX 
REGISTER 


2 


5 2 5 


2 


5 










1 










INSTRUCTION 
WORD 


2 


5 2 5 


2 


5 


E 


A X 
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STUDENT HANDBOOK 
REFERENCE NO. 6-1 



LITEi?iLS 
DATA GENERATIMG 


km 

PSEUDO OPS 


LITERALS 




PSEUBO OPS 


DECIMAL 






DEC 


OCTAL (=0) 






OCT 


HOLLERITH (=H) 






BCI 
ASCI! 
UASC ! 



INSTRUCTION (=M) &RG 

VARIABLE 

FIELD (=V) VFB 

ALL LITERALS MUST BE PRECEDED WITH 
AN EQUAL SIGN IN COLUM^J 1.6 OF THE 
VARIABLE FIELD OF THE CODING SHEET 
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STUDENT HANDBOOK 
REFERENCE NO, 6-2 



DECIMAL LITERALS 



INTEGERS: 



DISTINGUISHED BY THE ABSEi^CE 
OF A DECIMAL POINT, THt LETTER 
B, THE LETTER, E, OR THE LETTER 



SINGLE PRECISION FLOATING POINT ; 

DISTINGUISHED BY THE PRESENCE 
OF A DECIMAL POINT, THE LETTER 



E, OR B 
DOUBLE PRECIS I Qf^' FLOATIfJG POINT ; 

DISTIMGUISHED BY THE PRESENCE 
OF THE LETTER D. 

FIXED POINT ; 

DISTINGUISHED BY THE PRESENCE 
OF THE LETTER B. (OVERRIDES 
E OR D) 
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DECIMAL VALUES 




STUDENT HANDBOOK 
REFERENCE NO. 6-3 


SINGLE PRECISION 








DEC 


5 

=5 

5B35 










IDA 


0---- 


■---or 


01 


DEC 







3 
5 


IDA 


-5B35 






■ 


DEC 


5E0B35 








DOUBLE PRECISION 








DEC 


0,5 

5D0B71 

=5D0B71 


. 








DEC 





■ CB IM ■• Mb «■ 


---0101 




LDAQ 







7 
1 




SIGNED VALUE 

ffV P^ ^\ 


S 
-5 
=-5 










DEC 


1111111111111011 


LDA 







3 
5 
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FLOATING POINT VALUES 



STUDENT HANDBOOK 
REFERENCE NO, 6-4 



SINGLE PRECISION 
DEC 5. 



LD/L 

DEC 
LDA 



= 5. 
5E0 
= 5E0 



s, 




s' 


. 






oil 




icic- 


-0 





i ^ 


8 


le 


3 
5 



DOUBLE PRECIS! 



DEC 
LDAQ 



5D0 
= 5D0 



Oil 







1 



11010 



7'8'9 
11 







7 
1 



NEGATIVE VALUES 



DEC 
DEC 
LD/l 



5. 

5E0 

-5. 



S| |S 1 




oil |1 1 01 100- 


--0 


0, 7;8 


3 
5 



53 



STUDENT HANDBOOK 
REFERENCE NO. 6-5 



OCTAL LITERALS 

THE OCTAL LITERAL CONSISTS OF THE 

LOWED BY A SIGNED 
L INTEGER WHICI 



CHARACTER 0, FOL 
OR UNSIGNED OCTAL INTEGER WHICH 
MAY BE FROM ONE (1) TO TWELVE (12) 
DIGITS IN LENGTH PLUS A SIGII. 



THE ASSEMBLER WILL STORE THE INTEGER 
IN A WORD RIGHT-JUSTIFIED. THE WORD 
WILL BE STORED IN ITS REAL FORM 
WILL NOT BE COMPLEMENTED IF THERE 
IS A PRESENCE OF A MINUS SIGN (-). 
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OCTAL VALUES 



STUDENT HANDBOOK 
REFERENCE NO. 6-6 



SINGLE PRECISION 



OCT 
LDA 



£15 







0101 



3 

5 



DOUBLE PRECISION 



OCT 



.5 







0101 

7 
1 



SIGNED VALUES 



OCT 



-5 



LDA 



= 0-5 



100 0101 







3 
5 
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STUDENT HANDBOOK 
REFERENCE NO. 6-7 



HOLLERITH DAT^ 



SINGLE PRECIS I 



BCI I.ABCDEF 



A 


B 


C 


D 


E 


F 













3 
5 



LDA 



6HABCDEF 



DOUBLE PRECIS 1 



BCI 2,ABCDEFABCDEF 



LDAQ 



12HABCDEFABCDEF 








7 
1 
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INSTRUCTION LITERAL 



LDil =MTRA CAT,7 



STUDENT HANDBOOK 
REFERENCE NO. 6-8 



ADDR ! OP 



TAG 



CAT ! TRA 



07 



LDA =MLDA D0G,DU 



ADDR ! OP 



TAG 



DOG I LDA 



DU 
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ARS PSEUDO OPERATION 



STUDENT HANDBOOK 
REFERENCE NO. 6-9 



ARG 



ADDR 



OP ! TAG 



4" 000 I 00 



ARG 



5,4 



ADDR 



OP ! TAG 



000 1 04 



I 



ARG 



CAT 



ADDR 



OP ' TAG 



cat; 000 1 00 



I 
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STUDENT HANDBOOK 
REFERENCE NO. 6-11 



LITERALS MODIFIED BY DIRECT OPERANDS 



LDA 


=3HAAA.DU 


LDQ 


=3HQQQ.DL 


FLD 


=327D2.DU 



LDQ 

LaL n 

LDX» 
•LDA 



=10, DU 

=124, DL 
=1B18,DU 
=185. DU 







ASSEMBLY 
TIME 



INSTRUCTION 



EXECUTI 
TIME 



FLOATING POINT AM) 
HOLLERITH LITERALS 



17 18 
"T 
I 



35 



FIXED POINT LITERALS 



n I fiTi »■— npiWfc 




"Incorrect coding - will nou generate proper literal. 
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STUDIN'r liMlDBGOK 
EHFERENGE NO, 6»L2 



HOLLERITH LITERAL 



EXAMPLE: LDA =3HAAA,DU 



ASSEMBLY 
TIME 



INSTRUCTION 



EXECUTI 
T I ME 



_ J7J8 35 

[2 1 212 1 I I 




2 1 2 1 2 
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STUDENT HANDBOOK 
REFERENCE NO. 6-13 



FLOATING-POINT LITERAL 



EXAMPLE: FLD 



=1.5,D 



ASSEMBLY 
TIME 



INSTRUCTION 
WORD 




lOOO 








17 1 

0110—01 



35 

I 

I 



17 18 26 30 35 



000 



f — , «-. 

lo'no— 



i^M.i vn mi M if*Mt K > m txafjM*Km-jnti*.r' ■fnw.-mt'HwrK^ti'^ 




DU 



Q 



>^f^Kmnw iy«(mw«»<tT« 







iK» n«w wtwu ww >U(fc i tigM wr ,CTM n i - i W >> ai^^ 



EXECUTION TIME 
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SiUUliNT HANUJttUUK. 
REFERENCE NO. 6-14 



FIXED-POINT LITERAL 



EXAMPLE: 



LDA =1B5,DU 



ASSEMBLY 
TIME 



NSTRUCTION 
WORD 



EXECUTION 
TIME 



_ _ 
! 000001 







17 18 
— 000 1 000 




_35^ 

-000< 
_ _ -J 



17 18 



26 30 35 




17 18 



35 
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STUDENT HANDBOOK 
REFERENCE NO, 6-15 



FIXED-POINT LITERAL 



EXAMPLE: LDX, 



=1B18,DU 



17 18 



ASSEMBLY 
TIME 



INSTRUCTION 
WORD 



EXECUTION 
TIME 
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STORE CHARACTER 



STUDENT HANDBOOK 
REFERENCE NO. 7-1 



STC{A-Q) word. 32 




OPERAND ADDR. 



STC A-Q. 




011010 



A OR 
REG. 
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& 



STUDENT HANDBOOK 
REFERENCE NO. 7-2 



STORE BYTE 



stb(a-q) W0RD,1 





A OR Q 
REG. 



STB(A-Q)i 0011XX 
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STUDENT HANDBOOK 
REFERENCE NO. 7-3 



STC1 



INSTRUCTION 
COUNTER 



+1 



INDICATOR REGISTER 




■29. 2 9 3, 5 




STC2 



INSTRUCTION 
COUNTER 



+2 



IC-t- 2 



UNCHANGED 
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STUDENT HANDBOOK 
REFERENCE NO. 7-4 



WORD 

1 

2 
3 
4 

5 
6 
7 







SPECIAL 






LOAD/STORE 


■^ 


LBAR 




SBAR 


■^t 


LDT 




STT 




LDI 




STI 




LREG 




SRE6 


* 


MASTER 


MODE 


STZ 






LREG/SRE6 



xo 



X2 



XI 



X3 



X5 



X7 



A 



Q 



TR (SREG only) 
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SHIFT INSTRUCTIONS 



STUDENT HANDBOOK 
REFERENCE NO. 7-5 



I 



REGISTER 



Z\ 



REGISTER LEFT SH I FTS 

1. VACATED POSITIONS ARE FILLED WITH ZEROS. 

2. BITS VACATING BIT POSITION ZERO ARE LOST, 



REGISTER 



^^1 



REGISTER RIGHT SHIFTS 

1. ALL VACATED POSITIONS ARE FILLED WITH THE CONTENTS OF BIT ZERO. 

2. SITS VACATING BIT POSITION 35 ARE LOST. 



REGISTER 



J 4- 



REGISTER RIGHT LOGICAL SHIFTS 

1. ALL VACATED POSITIONS ARE FILLED WITH ZEROS. 

2. BITS VACATING BIT POSITION 35 ARE LOST. 



<• <- 



REGISTER 



^% 



REGISTER LEFT ROTATE 

WE REGISTER BECOMES CIRCULAR. BITS VACATING POSITION ZERO ENTER 
AGAIN AT BIT POSITION 35. 
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STUDENT HANDBOOK 
REFERENCE NO. 7-6 



FIXED POINT ARITHMETIC 

ADA SBA 

ADQ SBQ 

ADAQ SBAQ 

ADXn SBXn 

ASA SSA 

ASQ SSQ 

ASXn sSXn 



INDICATORS 
ZERO-NEGAT I VE-CARRY-OVERFLOW 
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STUDENT HANDBOOK 
REFERENCE NO. 7-7 



LOGICAL ADD/SUBTRACT 



ADLA 


SBLA 


ADLQ 


SBLQ 


ADLAQ 


SBLAQ 


ADLXn 


SBLXn 




INDICATORS 



ZERO-NEGATIVE-CARRY 



O'FLO INDICATOR NOT AFFECTED 
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STUD£Nt HANDBOOK 
REFERENCE NO. 7-8 



CARRY AND OVERFLOl^ IKDICATORS 



CARRY = SCO 



• OVERFLOW- (SCI'SCO) + (SCI'SCO) 
EKAHPIfS iJSir^S AL6EBRi\IC ABDITION: 

^-BIT REPRESENTATinM 

1. R = +7 0111 

l^-H Q-OJU SCI • SCO 

+8 

2. R=-5 1011 

Y = -4 nog SCI 'SCO 

-9 

3. R=-l 1111 

1^^ 1100 S C I ' S C 

-5 

^. R==-5 1011 

1^^ 0100 SCI • SCO 

-1 



INDICATOR 
SET ON 
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STUDENT HANDBOOK 
REFERENCE NO. 7-9 



SPECIAL ADD/SUBTRACT 



AWCA 
AWCQ 
AOS 
ADL 



SWCA 
SWCQ 
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A Q 
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35 


SIGN 




Y 




SMEARED 
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STUDENT HANDBOOK 
REFERENCE NO, 7-10 



MULTIPLY/DIVIDE 



MPY 
MPF 




X 



MULTIPLIER 
. LOC. Y 



■MAMMMMMMniMIMrtMrsi 



COMBINED A-Q REGISTER 



DIV 



'"vmwmmmmnsrs 



DIVIDEI 
Q-REGISTER 




DIVISOR 
. LOC. Y 



DVF 



REMAINDER 
A-REGISTER 



QUOTIENT 
Q-REGISTER 



DIVIDEMD 
COMBINED A-Q REGISTER 



DIVISOR 
MEMORY LOCATION Y 



QUOTIENT 
A-REGISTER 



REMAINDER 
Q-REGISTER 
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STUDENT HANDBOOK 
REFERENCE NO. 7-11 



TRANSFER CONTROL 



UNCONDITIONAL 




TRA 


TSS 


RET 


TSXh 


CONDITIONAL 




TZE/TNZ 


* TOV 


■ TMI/TPL 


^ TEO 


TRC/TNC 


■X-TEU 



PRESETS RESPECTIVE INDICATOR 
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IDENT 48l7..TRNG'RGK.j959,C»9»100i«l77 

..6H*P MOECKfCOHOK 

EXECUTE CUHP 

HUTS ,1k, ,1000 _. 

6NCJ0B 
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STUDENT HAtoBOOK 
REFERENCE NO. 8-2 



SAVING INSTRUCTION COUNTEf^ 
IN INDEX REGISTER 



MAIN LINE comm- 



RETURN »J^^^ ^"^ STORES IC+1 IN X7 



SUBRgyimjODIf^^ 
SUB XXX 



TRA 0,7- 



-X7 CONTAINS ADDRESS OF 
RETURN 



83.1 



STUDENT HANDBOOK 
REFERENCE NO. 8-3 



SAVING INSTRUCTION COUNTER 
IN MEMORY 



MAIN LINE CODING: 



RETURl 



STC2 BACK STORES IC+2 

TRA SUB 



SUBROUTINE CODING: 
SUB XXX 

I 

a 

BACK TRA ** -« INDICATES ADDRESS REPLACED 

BEFORE USE 
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STUDENT HANDBOOK 
REFERENCE NO. 8-4 



SAVING INSTRUCTIOiN COUNTER 
AND INDICATORS (STCl) 



NAIN LINE CODING: 



STCl BACK STORES IR + ic+l 
TRA SUB 



RETURN- 



SUBROUTINE CODINfi: 

SUB XXX 

I .... 

. - . . . .1 

EAX7 1 

ASX7 BACK INCREMENTS ADDRESS PORTION OF 

BACK BY 1 - ADDRESS OF RETURN 

RET BACK RESTORES INDICATORS AND TRANS- 
FERS INDIRECT TO RETURN 

^^^^ BSS 1 MEMORY LOCATION FOR INDICATORS 

AND IC 
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STUDENT HANDBOOK 
REFERENCE NO. 8-5 



SAVING INSTRUCTION COUNTER 
■ AND |M)ICATORS (STI) 



MAIN LINE CODING: 



ST I BACK STORES IR 

STC2 BACK STORES IC+2 

TRA SUB 

RETURN »-: • 

SUBROUTINE CODING: 

SUB XXX 
.1 

I - ■ - „ 

RET BACK RESTORES INDICATORS AND 

TRANSFERS INDIRECT 

BACK ' BSS 1 STORAGE FOR IC S IR 
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STUDENT HANDBOOK 
REFERJENCE NO. 8-6 



SAVING REGISTERS 
INDICATORS AND I C 



MAIN LINE CODING: 



RETURN 



SREG 


SAVREG 


STI 


SAVIND 


STC2 


SAVIND 


TRA 


SUB 



SUBROUTINE CODING ; 
SUB XXX 



LREG SAVREG RESTORE REGISTERS 

RET SAVIND RESTORE IR & IC 

E^^^T JUMP TO O-MOD-8 LOCATION 

SAVREG BSS 8 STORE REGISTERS HERE 

SAVIND BSS 1 SAVE IR & IC 



83.5 



CALL PSEUDO-OPERATION 



CODING: 



CALL SUB 



GENERATED CODING: 



TSXl SUB 
TRA * + 2 
ZERO ,E.L... N* 



*N = ALTER NUMBER OF CALL 
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STUDENT HANDBOOK 
REFERENCE NO. 8-7 



STUDENT HANDBOOK 
REFERENCE NO. 8-8 



CALL PSEUDO-OP 
EXPANDED VERSION 



CODING: 



CALL SUB(ALA2,A3)a,E2'E.I. 



GENERATED CODINri; 



TSXl 


SUB 


TRA 


* + 2 + 3 + 2 


ZERO 


.E.L..,E.I. 


ARG 


Al ^ 


ARG 
ARG 


A2 I ARGUMENTS FOR SUB 
A3 J 


TRA 
TRA 


E2 1 

^^ 1 ERROR RETURNS* 



NOTE REVERSE ORDER 



83.7 



SAVE PSEUDO QPERATTON 
EXPANDED VERSION 



CODING: 



SYMBOL SAVE 0.5.7 



GENERATED INSTRIirTTriMc; . 
SYMBOL 



TRA 


*+2+3 


LDXO 


**.DU 


LDX5 


*\DU 


LDX7 


*\-DU 


RET 


.E.L.. 


STI 


.E.L.. 


STXl 


.E.L.. 


STXO 


SYMBOL+1 


STX5 


SYMBOL+2 


STX7 
1 
1 
1 


SY,MB0L+3 



STUDENT HANDBOOK 
REFERENCE NO. 8-9 



83.8 



STUDENT HANDBOOK 
REFERENCE NO. 8-10 



CALL SAVE AND RETURN PSEUDO OPS 



1 

NOW 

NOW 



SUB 
SUB 



6 
UALL 

TSX1 
TRA 
ZERO 
XXX 



SAVE 

TRA 
RET 
ST I 
STX1 



16 

SUB 

SUB 
.E.L..,0 



^+2 
E L 

.E.L.. 
E L 



RETURN 
TRA 



SUBROUTINE BODY 

SUB 

SUB4-1 



NOTE: .E.L.. 
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STUDENT HANDBOOK 
REFERENCE NO. 8-11 



CALL SAVE AND RETURN PSEUDO OPS 



START 
START 



CALL 

TSXl 

TRA 

ZERO 

ARG 

ARC 

ARG 

TRA 

TRA 

XXX 



SUB , (LOCI ,L0C2 ,L0C3) , ERRl , ERR2 



SUB 

*+7 

• £i«L« « yU 

LOCI 

L0C2 

L0C3 

ERR2 

ERRl 



DATA LOCATIONS TO BE PASSED 
TO SUBROUTINE 'SUB', 

LOCATIONS OF ERROR ROUTINES, 
OR MME GEBORTS. 



SUB 
SUB 



ERRORl 
ERRORl 

ERR0R2 
ERR0R2 



SAVE 

TRA 

LDX5 

LDX7 

LDX2 

RET 

STl 

STXl 

STX5 

STX7 

STX2 



RETURN 

LDXl 
SBXl 
STXl 

TRA 



LDXl 
SBXl 
STXl 
TRA 



5,7,2 

*+5 
**,DU 
**,DU 
**,DU 
«£*L« t 
« £ vL • • 

• E t L* a 

SUB+1 
SUB+2 
SUB+3 



RESTORE INDEX REGISTERS 5,7, & 2. 



SAVE INDEX REGISTERS 5,7, & 2. 



SUBROUTINE BODY 
SUB,1 



.E>L> • ,* 
1,DU 

• £ •Li • • 

SUB+1 



RETURN SUB, 2 



.E.L. . ,* 
2,DU 

SUB+1 



REGISTER & INDIRECT TO .E.L. . 
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STUDENT HANDBOOK 
REFERENCE NO. 9-1 



COMPARE LOGIC FLOW 



Cr ;; y) 



AL£EBRAIG 



-«^ 



LOG I CAL 
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POSITIVE NUMBERS 
AND 
COMPARISON INDICATORS 



STUDENT HANDBOOK 
REFERENCE NO. 9-2 



REGISTER = 8 
MEMORY - 8 



001000 
001000 



SCO • SCI 



001000 

1 1 1000 

1 000000 

ZERO 
CARRY 



REGISTER • 8 
MEMORY ' 7 



001000 
0001 1 1 



001000 
IIJOOI 

1 00000 1 



SCO • SCI CARRY 



REGISTER : 8 
MEMORY » 9 



00 1 000 
OOIOOI 



00 1 000 
IIOIII 

1 1 1 i 1 1 
NEGATIVE 
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STUDENT HANDBOOK 
RiEFERENCE NO. 9-3 



NEGATIVE NUMBERS 

AND 

COMPARISON INDICATORS 



REGISTER 
MEMORY 



8 
8 



1 1 1000 
1 1 1000 



1 1 1000 
001000 









1000000 






SCO • SCI 


ZERO 
CARRY 


REGISTER = 
MEMORY = 


-8 
-7 


11 1000 

11 1001 


II 1000 
0001 11 

llllll 
NEGATIVE 


REGISTER - 
MEMORY = 


-8 
-9 


II 1000 
IIOIII 


II 1000 
OOIOOI 



1 00000 1 
SCO • SCI CARRY 
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STUDENT HANDBOOK 
REFERENCE NO. 9-4 



COMPARISON INDICATORS 
POS I T I VE REGISTER - NEGATIVE MEMORY 



REGISTER = 8 001000 001000 
MEMORY = -8 1 1 1000 001000 

010000 
NO INDICATORS SET 



REGISTER = 8 001000 001000 
MEMORY = -7 1 1 1001 OOOIII 

001 1 II 

NO INDICATORS SET 
NEGAT IVE REGISTER - POSITIVE MEMORY 



REGISTER = -8 1 1 1000 1 1 1000 
MEMORY = 8 001000 1 1 1000 

1 1 10000 . 

NEGATIVE 
SCO • SCI CARRY 
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ALGEBRAIC COMPARISON 



o 

eel 
LU 


LU 

> 

<X. 
CD 
LU 

•SI 


>- 


RELATION 


SIGN 


n 








C(A)>C(Y) 


C(A)q = 0, C(Y)n = 1 








1 


C(A)>C(Y) 




' C(A)q = C(Y)q 


1 





1 


C(A) = C(Y) 





1 





C(A)<C(Y) 





1 


-- 


C(A)<C(Y) 


C(A)q =1, C(Y)q = 



00 
c» 



LOGICAL COMPARISON 



ZERO 
CARRY 


RELATION 





C(A)<C(Y) 


1 1 


C(A) = C(Y) 


1 


C(A)>C(Y) 



50 CO 

z H 

wg 

z § 

oo 

. w 

o 

in 



STUDENT HANDBOOK 
REFERENCE NO. 9-6 



FIXED POINT COMPARE 



CMPA Y 

CMPQ Y 

CMPAQ Y-PAIR 

CMPXn Y0...17 
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STUDENT HANDBOOK 
REFERENCE NO. 9-7 



SPECIAL PURPOSE COMPARES 



ALGEBRAIC COMPARE WITH LIMITS 



CWL 



COMPARE MAGNITUDE 



CMG 



COMPARE MASKED 



CMK 
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STUDENT HANDBOOK ■ 
REFERENCE NO. 9-8 



BOOLEAN OPERATIONS 



TRUTH TABLE 



mnm 



ANA 


AMSA 


• = 
' 1 = 


ANQ 


ANSQ 


1 ' = 

1 ■ 1 = 1 


ANAQ 






ANXn 


A N L X N 






ORING 


INSERTS BITS 



ORA 

ORQ 

ORAQ 
ORXn 



ORSA 
ORSQ 



+ = 

+ 1 = 1 

1 + = 1 
1 + 1 = 1 



ORSXn 



ERA 

ERQ 

ERAQ 
ERXn 



ERSA 
ERSQ 



EirV \RY A DD ( NQ CARRY) 
0^0 = 
0^1 = 1 
1^0 = 1 
1^1 = 



ERSXn 
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EXAMPLE OF AND I NG 

ANA MASK 

ANA =020it01020402 

AREG BEFO RE 0706050i»0302 

AREG BEFORE IX) 121 CCC jJDXOMCCOlGOCOOOllOCOOJD 

MASK (H)OlOCGO203CCOCOlIX)O]jO(X)O15O(n)OID 

AREG AFTER COO 010 CCO 10) CO) COl CGO CO) OX) 0)0 GO) 010 

AREGAFTER 2 4 1 2 



fo a 



W 

3 > 

2! 
• O 

W 
>0 O 

1 O 



EXAMPLE OF QRING 

ORA MASK 

ORA =020401020^02 

AREGBEFORE 70 6 5 4 3 2 
A REG BEFORE 000 HI 000 110 000 101 000 100 000 OU 000 OJfl 



MASK 



000 010 000 100 000 001 000 010 000 100 000 010 






AREG AFTER 000 lU 000 110 000 101 000 110 000 HI 000 010 



AREG AFTER 



070605060702 



pa 03 
M a 



"^ 

a 2! 

o 
• w 

o 

vO o 

1 Pi 



EXAMPLE OF THE EXCL USIVE OR 

ERA MASK 

ERA =020^01020^02 






AREG BEFORE 07G50§0a0302 
A REG BEFORE 000 111 (X30 110 000 101 000 10) ^IX) Oil a» 010 



MASK 



AREG AFTER 



000 010 000 100 000 001 000 010 (DO 100 000 010 



AREG AFTER 030 101 000 010 000 10) 0(D 110 000 111 mO 000 



05020^1060700 



fO en 



o 

"^ 
izLS 

o a 

• » 
o 

vO O 



STUDENT HANDBOOK 
REFERENCE NO. 9-12 



BOOLEAN COMPARE OPERATIONS 

COMPARATIVE AND 
CANA Y 
CANQ Y 
CANAQ Y-PAIR 

CANXh Y 



COMPARATIVE NOT AND 
CNAA Y 
CNAQ Y 
CNAAQ Y-PAIR 
CNAX» Y 
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STUDENT HANDBOOK 
REFERPCE NO. 9-13 



COnPARATIVE AND 

CANA MASK 
TNZ B I TON 



MASK 00 10 

ARE6 1111 

Z= 0010 



CANA COMPARATIVE AND TO AREG 

CANQ COMPARATIVE AND TO QREG 

CANAQ COMPARATIVE AND TO AQREG 

CANXn COMPARATIVE AND TO XREG 
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STUDENT HANDBOOK 
REFERENCE NO. 9-14 



con PA RAT I VF NOT AND 

CNAA MASK 
TNZ ■ B I TON 

MASK 1101 

1^ COMPLEMENT 0010 

AREG 1111 

Z= 0010 



CNAA COMPARATIVE Mil AND TO AREG 

CNAQ COMPARATIVE NJU AND TO QREG 

CNAAQ COMPARATIVE MS AND TO AQREG 

CNAXn COMPARATIVE HHI AND TO XREG 
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EXAMPLE OF 
BOOLEAN OPERATIONS 
AND 
BOOLEAN COMPARES 



STUDENT HANDBOOK 
REFERENCE NO, 9-15 



CHECK LDA 



ERROR LOA 
ORSA 



BCD 



CANA 
TNZ 



SWITCH 
=0241000, DU 
=0200000, DU 



-0040000, DU 
ASC 1 1 

=0776000. DU 
BINARY 
=0400000, DU 
SWITCH 
COMRET 

=0041000, DU 
ERROR 



OKBCO LDA 
ERSA 



NOKBCD LDA 
ERSA 
COMRET TRA 



=0200040, DU 
SWITCH 
COHRET 
=0200004, DU 
SWITCH 
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STUDENT HANDBOOK 

REFERENCE NO. 10-1 



INDIRECT THEN TALLY (IT) MODIFICATION 





VARIATIONS 


I 


INDIRECT 


ID 


INCREMENT ADDRESS - DECREMENT TALLY 


DI 


DECREMENT ADDRESS - INCREMENT TALLY 


AD 


ADD DELTA 


SD 


SUBTRACT DELTA 


*CI 


CHARACTER FROM INDIRECT 


*SC 


SEQUENCE CHARACTER 


*SCR 


SEQUENCE CHARACTER REVERSE 


F 


FAULT 


IDC 


INCREMENT ADDRESS - DECREMENT TALLY 




AND CONTINUE 


Die 


DECREMENT ADDRESS - INCREMENT TALLY 




AND CONTINUE 



CHARACTER HANDLING 
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ST^UDENT HANDBOOK 
REFERENCE NO. 10-2 



INDIRECT -I- 
EXAMPLE 



ERLKG BSS 



100 



1 8 6 

TSX1 SUBR 



SUBR STXt ERLKG 



TRA ERLKG. I 



PROCESSOR 



MEMORY 



TALLY I 



LDA TALI, I 



TALI 





^ TO MEMORY 
ADDRESS 


ADDRESS 


TALLY 


-0- 



1 ADDRESS 


TALLY 


-0- 



1. FETCH TALLY INDIRECT WORD. 

2. USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION. 

3. TALLY INDIRECT WORD IS NOT ALTERED IN MEM3RY. 



w a 



o 

o a 

• txi 

o 

t- o 



INDIRECT VARIATION (I) 



FLOWCHART 



STUDENT HANDBOOK 
REFERENCE NO. 10-4 




FETCH THE 

INDIRECT 
WORD 



ADDRESS 
FIELD IS 
EFF ADDRESS 



EXECUTE 
THE 

OPERATION 



EXIT 
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INDIRECT WORD Formats for IT Modification 



51 I 



18 



Address 



w 



18 



ir 



/ 




/ 

-iiir'aim ifii II iT ii>i illw 





^ 



56 ID 
54 DI 



52 SC 

SCR 



50 CI 



53 AD 

44 SD 



57 IDC 
55 Die 




STUDENT HANDBOOK 
REFERENCE NO. 10-5 



D RF.qS TALLY P S E U D - P E R A T I N S 



TALLY A.T.C. (TALLY) 

USED FOR L ID/ DL SC AND CI TYPES OF TALLY MODIFICATION. WHERE SC 
AND CI ARE FOR SIX (6) BIT CHARACTERS. 

TAI LYR A.T,R. (TALLY B _XXL1 

USED FOR SC AND CI TYPES OF TALLY MODIFICATION/ WHERE NINE (9) BIT 
BYTES (characters) ARE DESIRED. 

TALLYn A/T.R. (TALLY AND DELTA) 

USED FOR AD AND SD TYPES OF TALLY MODIFICATION. 

TAI I Yf A .T.Mnn. (TAI 1 Y AND CONTINUE) 

USED FOR IDC AND DIC TYPES OF TALLY MODIFICATION. 



ABBREVIATIONS: 


CODE 


A 


T 


C 


B 


D 


MOD 



MEANING 

ADDRESS 

TALLY 

CHARACTER POSITION 

BYTE 

DELTA (A ) 

MODIFIER 
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o 



PROCESSOR 

TALLY ID 

LDA TAL2,ID 

OPERAf© 



MEMORY 



TAL2 



TO MEMORY 




UPrWTED TALLY 
BACK TO MEMORY 



I 



1. fetch tally indirect word 

2. use operand address for instruction execution. 

3. add one (1) to operand address and restore in tally word. 
^. Subtract one (D from tally and restore in tally wdrd. 

5. restore updated tally indirect word to memory. 



fa w 
pa w 



§ 



«^ 

z; 2: 
o o 
• » 
o 
^ o 

O ?1 

ON,. 



STUDENT HANDBOOK 
REFERENCE NO. 10-7 



INCREMENT ADDRESS-DECREMENT TALLY (ID) 



FLOWCHART 



^TART j 



FETCH THE 
TALLY 
WORD. 



ADDRESS 
FIELD IS 
EFF ADDRESS 



I 



EXECUTE 

THE 
OPERATION 



I 



ADD ONE TO 

ADDRESS 

FIELD 



SUBTRACT 
ONE FROM 

TALLY 



RESTORE 
TALLY WORD 
TO MEMORY 
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STUDENT HANDBOOK 
REFERENCE NO. 10-8 



INDEXING EXAMPLE 

PROBLEM: MOVE 50 WORDS OF DATA FROM HERE 
TO THERE. 

1 
1 8 fi 

LDX7 50,DU 

LDX6 0^6U 

GO LDA HERE, 6 

STA THERE, 6 

ADX6 1,DU 

SBX7 1,DU 

TNZ GO 



INDIRECT THEN TALLY -ID 
EXAMPLE 

LDA TALI, ID 
STA TAL2.ID 
TTF )«-2 



TALI TALLY HERE^SO 
TAL2 TALLY THERf,50 
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STUDENT HANDBOOK 
REFERENCE NO. 10-9 



I AND ID EXAMPLE 
PROBLEM, SEARCH^* JOO .-ORD^TABU^^AND^COHPLE 



1 

1 8 6 

START LDA TALI, I 

TPL ^+2 
NEG , ,„ 

STA TAL1.ID 

TTF START 



TALI TALLY TABLE, 100 
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STUDENT HANDBOOK 
REFERENCE NO. 10-10 



TALLY REFRESHING 

1 
1 8 6 

LDA TALREF 
STA TALI 






TALREF TALLY TABLE, 100 
TALI BSS 1 
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o 

\0 



PROCESSOR 



TALLY 



STA 



DI 



T A L 3 , D I 



OPERAT© 



-1 



ADDRESS 



TO MEMORY 



ADDRESS 



TALLY 



i 



+ 1 



ADDRESS 



TALLY 



-0- 



-0- 



n E M R Y 



TAL3 



ADDRESS 


TALLY 


-0- 



UPDATED TALLY 
BACK TO MEMORY 



1. FETCH TALLY INDIRECT WORD 

2. SUBTRACT ONE (1) FROM OPERAND ADDRESS AND USE. 

3. RESTORE UPDATED ADDRESS IN TALLY WORD. 

^. ADD ONE (1) TO TALLY AND RESTORE IN TALLY WORD. 

5. RESTOBE UPDATED TALLY INDIRECT WORD TO MEMORY. 



fa w 
w eg 



o 

«^ 
z z 
o o 
• w 
o 

i- o 
o ^ 
I 



STUDENT HANDBOOK 
REFERENCE NO. 10-12 



DECREflENT ADDRESS- 1 NCREflENT TALLY (DI) 
FLOWCHART 




FETCH THE 
TALLY 
WORD 



SUBTRACT ONE! 
FROM THE 
ADDR. FIELD 



ADD ONE TO 

THE 
TALLY FIELD 



ADDR FIELD 
IS NOW THE 
EFF ADDR 



EXECUTE 
THE 

OPERATION 



RESTORE 
TALLY WORD 
TO MEMORY 
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STUDENT HANDBOOK 
REFERENCE NO. 10-13 



DECREMENT ADDRESS INCREMENT TALLY -Dl- 

EXAMPLE 

PROBUM: TRANSFER BOO^jjORDS^OF Ommnm 

1 

1 8 6 

LDAQ TALR 

STAQ TALI 

LDA TALI, ID 

STA TAL2.DI 

TTF X-2 






TALR ETALLY FORWRD.BOO 

TALLY REVRSE,-500 

TALI BSS 1 

TAL2 BSS 1 ^ 

FORWRD BSS 500 

REVRSE BFS 500 



ill 



STUDENT HANDBOOK 
flEFERENCE NO. 10-14 



I , ID AND Dl EXAMPLE 

PROBLEM: REVERSE THE ORDER OF THE WORDS 
OF A 500 WORD TABLE WITHIN ITSELF. 



I 
8 6 



GOOD 



• 
• 

LDA 


TALI, 1 






LDQ 


TAL2,D 






STA 


TAL2, 1 






STQ 


TALI, D 






TTF 

• 


GOOD 




TALI 


• 

TALLY 


TABLE, 2 50 




TAL2 


TALLY 


TABLE+500, 


-250 


TABLE 


BSS 


500 
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PROCESSOR 



MEMORY 



TALLY AD 



LDA 



TAL4 ,AD 



TAL^l 



OPERAND 



w 



TO MEMORY 




! 



1. FETCH TALLY INDIRECT WORD 

2. USE OPERAND ADDRESS FOR INSTRUCTION EXECUTION. 

3. ADD DELTA TO OPERAND ADDRESS AND RESTORE IN TALLY WORD, 

4. SUBTRACT ONE (1) FROM TALLY AND RESTORE IN TALLY WORD. 

5. RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY. 



-I 

o 7i 

I 



STUDENT HANDBOOK 

llEFErEMCE HG. 10-16 



ADD DELTA VARIATION (AD) 
FLOWCHART 




FETCH THE 
TALLY 
WORD 



ADDRESS 
FIELD IS 
EFF ADDR 



EXECUTE 

THE 
OPERATION 



ADD DELTA 
TO THE 
ADDR FIELD 



SUBTRACT ONE 
FROM 
TALLY 



RESTORE 
TALLY WORD 
TO MEMORY 



( EXIT ^ 
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PROCESSOR 



n E n R Y 



TALLY SD 



1-^ 



STA TAL5.SD 

OPERAND 







, ^ TO MEMORY 

^ADDRESS 










-A 






ADDRESS 


TALLY 


A 






( 




+ 1 








1 





ADDRESS 



TALLY 






TAL5 



ADDRESS 



TALLY 




A 



UPDATED TALLY 
BACK TO MEMORY 



I 

1. FETCH TALLY INDIRECT WORD 

2. SUBTRACT DELTA FROM OPERAND ADDRESS AND USE. 

3. RESTORE UPDATED ADDRESS IN TALLY WORD. 

4. ADD ONE (1) TO TALLY AND RESTORE IN TALLY WORD. 

5. RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY. 






o 

O O 

• w 
o 

"-■ o 

O J^ 

I 



STUDENT HANDBOOK 
REFERENCE NO. 10-18 



SUBTRACT DELTA VARIATION (SD) 
FLOWCHART 




FETCH THE 
TALLY 
WORD 



SUBTRACT 
DELTA FROM 
ADDR FIELD 



ADD ONE TO 

THE 

TALLY 



ADDR FIELD 
IS NOW THE 
EFF ADDR 



EXECUTE 

THE 
OPERATION 



RESTORE 
TALLY WORD 

TO MEMORY 
C EXIT 3 
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STUDENT HANDBOOK 
REFERENCE NO. 10-19 



ADD DELTA -AD- AND SUBTRACT DELTA -SD- 

PROBLEM: REVERSE THE ORDER OF ONE TABLE INTO 
ANOTHER USING DOUBLE PRECISION 



1 



1 8 



BEGIN LDAQ TALI, AD 
STAQ TAL2,SD 
BEGIN 



TALI TALLYD TABLEA.4096,2 

TAL2 TALLYD TABLEB,,2 

TABLEAEBSS 8192 

TABLEB BFS 8192 
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CHARACTER OPERATIONS 

OPERAND FROM MEMORY 
SIX-BIT CHARACTER 



STUDENT HMDBOOK 
REFERENCE NO. 10-20 



OPERAND 
, FROM 
MEMORY 



TO 
PROCESSOR 

REGISTER 
A OR Q 



X 


X 


X 


CHAR 


X 


X 







1 





1 
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CHARACTER OP ERATIONS 

OPERAND FROM MEMORY 
NINE-BIT CHARACTER 



STUDENT HANDBOOK 

REFERENCE NO., 10-21 



OPERAND 

FROM 
MEMORY 



TO 
PROCESSOR 

REGISTER 
A OR 








119 



CHARACTER OPERATIONS 



SIX-BIT CHARACTER 



STUDENT HANDBOOK 
REFERENCE NO. 10-22 



FROM 

A OR Q 



TO 

MEMORY 




X 


X 


X 


r- ^ 

CHAR 


X 


X 
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PROCESSOR 



TALLY CI 



MEMORY 



L D A T A L 7 . C I 



TAL7 





OPERAND 


► TO ^E^DRY 




ADDRESS 


ADDRESS 


TALLY 


CC 



ADDRESS 


TA.LY 


CC 



NOTE: 



CI TALLY INDIRECT WORD NOT ALTERED IN M£MDRY. 
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STUDENT HANDBOOK 
REFERENCE NO. 10-2! 



CHARACTER FROM INDIRECT VARIATION (CI) 



FLOWCHART 




FETCH THE 

INDIRECT 
WORD 



ADDR FIELD 

IS 
EFF ADDR 



EXECUTE THE OPERATION 
ON CHARACTER 
SPECIFIED BY COUNT 

FIELD 



C EXIT ) 
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■ STUDENT HANDBOOK 
REFERENCK NO, 10-1! 5 



SEQUENCE CHARACTER VARIATION (SO 

FLOWCHART 




FETCH TALLY 
AND USE ADDF 

AS EFF ADDR 



EXECUTE 

THE 
OPERATION 



SUBTRACT ONE] 

FROM THE 

TALLY 



I 



ADD ONE TO 

THE CHARAC- 
TER COUNT 
POSITION 




RESTORE 
TALLY WORD 
TO MEMORY 

C EXIT ) 



ADD ONE TO 
THE TALLY 
WORD ADDRESS 



.'. X (Kwuwr-tiu-H.jiU^uKKUi.i'Vuu. «jUv;( 



SET CHAR 

POSITION TO 

ZERO 
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STUDENT HANDBOOK 
REFERENCE NO. 10-25.1 



SEQUENCE CHARACTER REVERSE (SCR) 
FLOWCHART 




FETCH THE 
TALLY 
WORD 



I 



SUBTRACT 

ONE FROM 

CHARACTER COUNT 




SET 
CHARACTER 
COUNT TO 
5 



^ 



SUBTRACT 

ONE 

FROM 

ADDRESS 






ADD ONE 

TO 

TALLY 



EXECUTE 
OPERATION 






RESTORE 
TALLY WORD 
TO MEMORY 



-^( EXIT J 



123.1 



REVERSING TABLE WITHIN ITSELF 

CHARACTER BY CHARACTER 

LDA TALI, SCR 
LDQ TAL2.CI 
STQ TALI, CI 
STA TAL2,SC 
TTF ^-4 



TALI 


TALLY 


TABLE+200,0,0 


TAL2 


TALLY 


TABLE, 500,0 


TABLE 


BSS 


200 



STUDENT HANDBOOK 
REFERENCE NO. 10-25.2 



123.2 



N3 



-CI- AND -SC- 

PROBLEM: GIVEN 

DOUBLE-WORD XXXXXX XX. XXX 
NSERT *'S IN PLACE OF LEADING ZEROS 



I 
8 6 



GO LDQ =3Hfe^fei*,DL 

LDA TALI, CI 

TNZ *+3 

STQ' TALI.SC 

TRA GO+I 



TALI TALLY WORD,,0 
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STUDENT HANDBOOK 
REFERENCE NO. 10-27 



PROBLEM: 



GIVEN 

DOUBLE-WORD ^XXXXX XX)tXXX 

INSERT DEC PT AT IMPLIElf LOG 



LDQ =3H*-e. .DL 
TAL1,SC 
TAL2,SC 
•^-2 

STQ TAL2,CI 



TALI TALLY \J0RD,8,11 
TAL2 TALLY WORD, 8,0 
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STUDENT HAIJDBOOK 
REFERENCE NO. 10-28 



CHECK PROTECTION AND DECIMAL INSERTION 

EXAMPLES: 

BEFORE feSOOOXX XXXXXX AFTER ***XXX XX. XXX 

BEFORE IziOOOOO OOOXXX AFTER ****** **.XXX 

I 8 16 

LDQ =3H|!S.*,DL 

LDA TALI, SO 

TNZ CHAR 

STQ TAL2,SC 

TTF -3,IC 

TRA INSERT 

LDA TALI, SO 

CHAR STA TAL2,SC 

TTF *-2 

INSERT QRS 6 

STQ TAL2,CI 



TALI TALLY WORD, 8, I 
TAL2 TALLY WORD, 8,0 
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PROCESSOR 



MEMORY 



-J 



T/ILLY IDC 

LDA TAL8.IDC 



OPERAND 



ADDRESS- T. 



-^►TD MEMORY 



INDIRECTION 



ADDRESS 

i " " 



TALLY 



TAG 



+ 1 



1 



-1 



ADDRESS 



TALLY 



J 



TAG 



TAL8 



ADDRESS 


TALLY 


TAG 




UPDATED TALLY 
BACK TO ICMORY 



I 

1. FETCH TALLY INDIRECT WORD" 

2. TRAP OPERAND ADDRESS AND MOBIF I CATION FOR INSTRUCTION EXECl/TION. 

3. ADD ONE (1) TO OPERAND ADDRESS AND RESTORE IN TALLY WORD, 
ii. SUBTRACT ONE (1) FROM TALLY AND RESTOBE IN TALLY WORD. 

5. RESTORE UPDATED TALLY INDIRECT WORD TO MEMORY. 

6. USE TRAPPED ADDRESS FOR FURTHER INDIRECTION IF INDICATED BY THE TAG FIELD. 



W CO 



o 

w^ 

2 a 

o o 

• txt 

o 

o « 
I 

ISJ 
NO 



PROCESSOR 



MEMORY 



TALLY Die 



00 



STA TAL9 ,D I C 



OPERAND 



-1 



ADDRESS 



TO MENDRY 



INDIRECTION 



ADDRESS 



TALLY 



i 



+ 1 



ADDRESS 



TALLY 



TAG 



TAG 



TAL9 



ADDRESS 



TALLY 



TAG 



UPDATED TALLY 
BACK TD r^EMORY 



I 
i 

1. FETCH TALLY INDIRECT WORD 

2. SUBTRACT ONE (1) AND "TPvAP OPERAND ADDRESS AND MODIFICATION. 

3. RESTORE UPDATED OPERAND ADDRESS IN TALLY WORD. 
^. ADD ONE (1) TO TALLY AND RESTORE IN TALLY ICRD. 

5. RESTORE UPDATED TALLY INDIRECT WORD TO HEMORY. 

6. USE TRAPPED ADDRESS FOR FURTHER INDIRECTION IF INDICATED BY IHE TAG FIELD. 
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REPEAT INSTRUCTION 



INSTRUCTION FORMAT 



TALLY 
1-256 




EXIT 
CONDITIONS 


OP CODE 


1 


DELTA 

0-63 



4 



CODING FORMAT 






4 



8 



16 



RPT 



TALLY, DELTA,EXIT CONDITIONS 



\0 



SUMMARY 

1. REPEAT NEXT INSTRUCTION N TIMES. 

2. INCREMENT OPERAND ADDRESS BY DELTA. ' ''^^''^:, 

3. EXIT PRIOR TO TALLY RUNOUT IF EXIT CONDITIONS MET. 



H H 

^^ 

o O 

• w 

o 
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REPEAT INSTRUCTION FORMAT 



o 



TALLY 
(1 -256) 



/ 



/ 



y 



10 11 



y 



17 18 



-J- 



EXIT 
CONDITIONS 



26 28 



OP CODE 
RPT (520) 



' II 


12 


13 


14 


15 


16 


17^- 


ZERO 
ON 


ZERO 
OFF 


NEG 
ON 


NEG 
OFF 


CARRY 
ON 


CARRY 
OFF 


OFLO 
ON 


TZE 


TNZ 


TMI 


TPL 


TRC 


TNC 


TOV 



30 



35 



DELTA 
CI -63) 




INHIBIT 
INTERRUPTS 
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STUDENT HANDBOOK 
REFERENCE NO. 11-3 



REPEAT INSTRUCTION 



RULES: 



REPEATED INSTRUCTION MUST BE MODIFIED 
BY INDEX REGISTER. 

ONLY XI THRU X7 MAY BE USED. 

TALLY, EXIT CONDITIONS AUTOMATICALLY 
PLACE6 IN XO. 

TALLY DECREMENTED IN XO. 



CODING EXAMPLE : 

■— — *i i I I I —I— —111111 1 I I 

1 8 16 

LDA KEY 

EAX4 TABLE 

RPT 64,1,TZE 

CMPA 0.4 



TZE FOUND 



TABLE BSS 64 

KEY BSS 1 
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STUDENT HANDBOOK 
REFERENCE NO. 11 -A 



ADDRESS MODIFICATI 

OF 
REPEATED INSTRUCTI 



FIRST TIME: 

EFFECTIVE ADDRESS = TA + C(X.) 

EA+A =1^ C(Xn) 



N TIMES: 

EFFECTIVE ADDRESS = C(X») 

EA + A ^ C(X«) 



TA = Tentative Address EA = Effective Address 



132 



STUDENT HANDBOOK 
REFERENCE NO. 11-5 



CODING EXAMPLE 
USING 
REPEAT INSTRUCTION 

PROBLEM: SEARCH A TABLE OF 6^1 WORDS FOR NEGATIVE 
VALUES. S"TORE ZEROS IN EVERY NEGATIVE WORD. 



60 EAX7 


TABLE 


RPT 


e^.lJMI 


LDA 


0,7 


TPL 


D0NE 


STZ 


-1.7 


T^A 


GO 


DONE XXX 

1 




TABLE BSS 


m 
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RPTX 



RPDX 




35 



OP CODE 



DELTA 






PROGRAMMER LOADS XO: 



TALLY 



B 



RPTX 



EXIT 
CONDITIONS 



DELTA 



RPDX 



.DELTA 



3P cn 

m H 
Id a 

3C M 
S3 

si 

• M 
O 
— O 
«- ?S 
I 



CODING EXAMPLES 



STUDENT HANDBOOK 
REFERENCE NO. 11-7 



GO 



EAX7 

RPT 

Ll>A 

TPL 

STZ 

TRA 



TABLE 

64,1, TMI 

0,t 

DONE 

-1,7 

GO 



BACK 



DONE 



EAX7 

RPT 

IDA 

TPL 

STZ 

CANXO 

TZE 

RPTX 

LDA 

TMI 



TABLE 
64,1, TMI 



DONE 
-1 7 

=0t76OOO,DU 
DONE 

.1 
7 

Sack 



GO 



EAX7 TABLE 

LDXO GO 

RPTX 64,1, TMI 

LDA 0,7 

TPL DONE 

STZ -1^7 

CANXO =0t76OOO,DU 

TNZ GO 
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REPEAT DOUBLE FORMAT 



TALLY 
1-256 



8 9 11 



17 



A 



B 



EXIT 
CONDITIONS 



OP CODE 



35 



DELTA 
0-63 



04 



RPD 



RPDA 



RPDB 



RPDA ADD DELTA ONLY TO FIRST REPEATED INSTRUCTION 



RPDB ADD DELTA ONLY TO SECOND REPEATED INSTRUCTION 



7^ W 

•^ d 

yi W 

•Z H 

O 

" s 

z: z 

o o 

• ts 

o 

.- o 

I 

00 









STUDENT HANDBOOK 
REFERENCE NO. 11-Q 


REPEAT DOUBLE 


EXAMPLES 






EAX6 


FROM 






EAX7 


TO 






RPD 


100,2 






LDAQ 


0,6 






STAQ 

• 


0,7 




FROM 


• 

BSS 


200 




TO 


BSS 


200 




ME INDEX 


REGISTER 


MAY MOT BE 


USED FOR 


TH INSTRUCTIONS 








LDI 


,DL 






IDA 


CARDIN 






EAX2 


CARDIN+2 






EAX3 









RPDA 


22,1 






ADLA 


0,2 






AWCA 
CMP A 


= 0.3 
CARDlN+1 






TNZ 


ERROR 
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STUDETNT HANDBOOK 
REFERENCE NO, 11-10 



REPEAT LINK (RPL) 



INSTRUCTION FORMAT: 



TALLY 




EXIT 
CONDITIONS 


OP CODE 




'// 



CODING FORMAT: 



RPL TALLY, EXIT CONDITIONS 



ADDRESS MODIFICATION: 

FIRST TIME 
EFFECTIVE ADDRESS = TA t C(Xn) 

EA V C(Xn) 

N TIMES 

NEW EFFECTIVE ADDRESS - C(EAo...i7) 
C(NEAo...i7)^ C(Xn), 
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STUDENT HANDBOOK 
REFERENCE NO. 11-11 



KEYWORD 







17 18 



35 



IDENTIFICATION OF 

tari F I n nicFn at 



POINTER TO NEXT 
TABLE 
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STUDENT HANDBOO?: 
REFERENCE NO. 11-11.1 



RPL CODING 
EXAMPLE 

EA.X7 A 

LCQ =t.DU 

LDA =3HIDD,DL 

RPL 5,TZE 

CMK 0,7 

TNZ ERROR 



139.1 



r~ 







17 


EXECUTION OF RPL 

13 55 


n 


STUDENT HANDBOOK 
REFERENCE NO. 11-12 




A - REG 


0- 


_ — 


— 


IDD 








* 







17 18 V 3S 


■■ 


17 


iST 

Ltiie 


B 


IDA 






B 


. ^ 







1 




i 




17 18 ^^ 








A- F£G 


0- 





— 


I DD . 






\ 









17 18 i 35 







.17 








c 


IDB 




c 


^7 


^ < 





( 


17 








h 


18 35 








A - REG 


G— 





--0 


I DD 






* 









17 18 \f 35 







n 






5?j} 
J"Irt 




D 




I DC 




D 


h 






) 








k 




r ^— 




17 18 3S 








A- PEG 


0— 





—0 


IDD 






1 




0) 




17 18 1 ^^ 


( 


D 


M 




^ 


JIfE . 


E 


IDD 




D 


h 
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STUDENT HANDBOOK 
REFERENCE NO. 11-13 



BCD INSTRUCTION FLOWCHART 



fsTARTJ 

Y 



MULTIPLY A 
REG BY 8 BY 
SHIFTING LEFT 

THREE BITS 



DIV A-REG BY 
CONST SAVING 4 
BIT QUOT & 
RMDR/ 'THEN 
SHIFT Q-REG 6 
BITS LEFT 
SENDING QUOT 
i Q-REG (52-35) 



nULTIPLY A 
REG BY 8 BY 
SHIFTING LEFT 
THREE BITS 



DIV A-REG BY 
CONST SAVING 
4 BIT QUOT & 
RMDR/ THEN 
SHIFT Q-REG 6 

BITS LEFT 
SENDING QUOT 
Q-REG ,(32-55) 



C 



EXIT 



LDA 


=017 


EAo 
BCD 
BCD 




-80 

-64 



A REGISTER 



Q REGISTER 



QQQQQQQQQQITI PQQQQQQQQQOQ 



IQQQ0Q000QI7QI QQQQQQQQODHQ 



QQQQ0Q0"QQQ5Q| bOQQQQQQQQQ 



Iqoqqqooqq5q q1 hoonnoonnndl] 



OOOQQQQQQQQQl 100 00000 10 5 
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BINARY TO BCD CONVERSION CONSTANTS 






CONVERSIOfI 
STEP 




10 



8^x10^ 
8^x1Q5 

8^x10^ 
8lO 



8^x10^ 
8^x10^ 
86xl03 
87xl02 

SSxlpl 
85 



8^x10^ 
8^x103 
8^x10^ 
8^x10^ 
88 



8^x10^ 
8^x1Q2 
8^x10^ 
87 



8^x101 

8^ 



8^x102 ! 8^xl0l 



85 
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BCD INSTRUCTION 
CONVERT 1460 OCTAL TO 816 DECIMAL 

A-REG 

Inn no oo oo 14 60l =8l6 



Q-REG 

nn nn oo oo 00 Ol 



ALS 3 



X 8 

"r 800 



OQOOM-PlIIOQ! = 6528 

^c:Rm=L 



QLS 6 

100 00 00 UU 00 UU 



> 

i 



n pn 00 02 o "ol =i28 ]op oo oo ou Wn 






ALS 3 

X 8 inn no oo oo 20 00I -IO24 

^ 640 = 1 R384 — 



QLS 6 

fin 00 00 00 10 uoj 



! 



A 



n no Ob 00k 384 pn oo 00 00 10 oil 



ALS 3 

X 8 gOOOQ_60_00! - 3072 
- 512 r 6 KO 1 ■ 

)nn no 00 00 00 ooj 



QLS 6 , 

rnn no 00 10 oi uuJ 



^n nn no 10 01 osl 
= 8 1 6 



M cn- 

la 
H O 

|§ 

O _ 

m g 

o ,0 

• w 
o 
o 

I-" ?? 

I-' 

I 

(J1 






BCD INSTRUCTION 
CONVERTING VALUES TO 999999 

EAX2 PLACE ZEROS IN X2 

LDA X LOAD ACCUMULATOR WITH VALUE TO BE CONVERTED 

RPT 6,1 REPEAT 6 TIMES. INCREMENT BY 1 

BCD TAB,2 DIVIDE BY TAB, TAB+1, ETC. 

STGl Y STORE CONVERTED NUMBER IN Y 



TAB DEC 300000, 640000, 512000, ^109600, 327680 
DEC 262144 



50 eg 
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STUDENT HANDBOOK, 
REFERENCE NO. 11-17 



BCD EXAMPLE 
CONVERTING MAX I MUM VALUES 

EAX7 TABLE PLACE ADDRESS OF TABLE IN X7 

EAQ ZERO OUT QR 

LDA VALUE BINARY VALUE TO BE CONVERTED 

RPT 4.1 CONVERT FIRST 4 DIGITS 

BCD 0,7 STEP THRU TABLE 

STQ RESULT STORE Q IN MEMORY 

* MEMORY NOW CONTAINS OOXXXX 

RPT 6,1 CONVERT REMAINING VALUE 

BCD 0,7 X7 CONTAINS ADDRESS OF TABLE+4 

STQ RESULT+1 

TABLE DEC 8E9B35,64E8B35,512E7B35 

DEC 4096E6B35, 3276800000 

DEC 2621440000,2097152000 

DEC 1677721600.1342177280 

DEC 1073741824 
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XED CODING EXAMPLE 

EXAMPLE: A PROGRAM IS MADE UP OF FOUR (ij) DIVISIONS 
WHICH MAY BE ACCESSED AT DIFFERENT TIMES. 



X7 INITIALIZED TO DETERMINE ENTRY. 






XED 


LOC, 7 


TRY-**XXX 

1 

LOC ESTCl 


SAVE 


TRA 


FIRST 


STCl 


SAVE 


TRA 


SECOND 


STCl 


SAVE 


TRA 


THIRD 


STCl 


SAVE 


TRA 


FOURTH 



FIRST — 






TRA SAVE,! 


SECOND- 






TRA SAVE J 


THIRD-^ 






TRA SAVE,! 


FOURTH* 






TRA SAVE J 



?« C 

m ^ 

•^ c 

m t 

^ t 

M * 

n 

-' t 

o i 

' t 

( 



00 



•VI 



96*35 01 07-21-70 



PREFUCE 



19.071 



PSOGRIH BREAK 2206 
COMMON LENGTH 2«» 

* COUNT BITS 5 

PRlMftRY STMOEF ENTRY 



.SMOEF 
.SAVE 



2001 
2130 



SECONDARY SVMOEF ENTRY 



.EVN 

BLOCK 

LABCOH 
TALLTS 

STMREF 

.SMREF 



2012 
LENGTH 

20 

I* 



EXAMPLES OF PSUEOO OPERATIONS** 

oj=«LSO LITERALS AND MACROS. 



PAGE 



ja 


w 


M 


H 




S 


» W 




§ 


o 




w 


^ 


§ 


§ 


* 


w 




o 


t-" 


o 


1 


w 
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9f«t?S Dl 97-21-70 19.071 



EXAMPLES OF PSUEOO OPERATIONS" 

...Also LITERALS ANC HACROS. 



PAGE 



00 



oaata 
oa?Doi 

002002 



002003 



oa200i« 

002009 



002006 



002000 

moo6~2S9n 00 010 

0021l>5 7550 00 010 
002065 2270 00 010 



001000 
001000 2350 00 000 



402002 
002002 2350 00 010 
002002 2350 00 010 



001200 
001200 7550 16 000 



1 TTL EXAMPLES OF PSUEDO OPERATIONS'* 

2 TILS ...ALSO LITERALS AND HACRCS. 

3 •••*••♦••••••••••••••••••••••••••»»•»»»••••»•••»••••••»♦♦••»•»»•»»••»♦•»»»»»♦»»» 

I, •*«••*•«»•««•«•«»•*«••»»«•»*•••«•«.«••••.,•«„,»«„,,„,„,„,,,„„,,,„„„„, 

5 •• ,. 

6 •* THE FOLLONING PROGRAM LISTING •• 
T ** •« 

8 •• HILL SHOW HOST OF THE COMMONLT •» 

9 •* ., 

10 •• USED PSEUOO OPS IN A •• 

11 •» •• 

12 •• RELOCATABLE ASSEMBLY. •• 

13 •• •• 
IV *«•••*••••*•••••««««»«•••••**••••«••*•»«•«»••»**•«•,««««,,,»,„„«„„,„„,„„ 

15 ••*•••«»••*•«»«•*••»»»•«»*••*»•««.•»««••«•*•.,•.»•»•.•,••„••,,„„„,,,„„„„ 

16 • 

17 • THIS FIRST PSEUOO OP IS NECESSARY FOR ALL RELOCATABLE PROGRAMS IN ORDER 
IS • TO PROVIDE AN ENTRY POINT FOR GELOAO. IF MORE THAN ONE SVMIOL APPEARS IN 

19 • THE VARIABLE FIELD THE FIRST SYMBOL HILL BE TAKEN AS THE ENTRY POINT. 

20 • 

21 SVMDEF .SHOEF PROVIDES AH ENTRY POINT INTO THE PROGRAM. 

22 SYMOEF -.EVN A MINUS SIGN DENOTES A SECONDARY SYMOEF. 

23 • 

2«i • THE PCC HILL ALLOH THE PRINTING OF ALL PSEUDO OPS FOR YOUR CONVENIENCE. 

25 • 

26 PCC ON 

27 • 

20 • THE ORG PSEUDO OP HILL START THE PROGRAM OFF AT LOCATION 2000 OCTAL. 

29 ♦ 

30 ORG 102ii 

31 .ORG. LDA .ORG. 

32 .SHDEF ST A .OPSYN 

33 START LDX7 .ZERO. 

3* • THE EQU PSEUOO OP HILL EQUATE THE SYMBOLIC ADORES OF .EQU HITH 512 DECIMAL. 

35 * 

36 .EQU. EQU 512 

37 LDA .EQU. 

38 • 

39 • IN THIS EXAMPLE OF THE EQU PSEUDO OP, HE ARE EQUATING ONE SYMBOL..... 

«0 • TO A PREVIOUSLY DEFINED SYMOOL. HOHEVER, THIS SYMBOL MUST NOT BE A 

41 • SYMOEF OR SYMREF. 
hZ • 

<i3 Stop eou start 

<•<» LDA start 

«»5 LDA stop 

kb * 

I*? • THE BOOL PSEUDO OP HILL EQUATE .BOOL. HITH 1200 OCTAL. 

<>8 ♦ 

<t9 .BOOL. BOOL 1200 

50 STA .BOOL. ,6 



'V 


fO 


C/5 


OJ 


m 


H 
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EXAMPLES OF PSOEOO OPERATIONS'* 

...ALSO LITERALS AND MACROS. 



PAGE 



002007 
002007 002063 2350 00 010 
002010 00220<> 2350 00 010 



002011 000000011007 000 

002012 

002012 002035 2350 00 010 
C02013 002015 7550 00 Oin 



00201^ OOO0QOO11OQ7 000 
002015 

002015 Ofl2202_2350^ 00 010 

002016 002063 7550 08 010 



*> 


002017 


ooseDi7iooai» ooo 


\0 — 




002020 




002020 


002051 2350 00 010 




002021 


02036 0750 00 010 




002022 


002020 7550 00 010 



002023 
g0202<> 



000000000300 
777777525252 



002025 i»0O0Q000O00<> 



002026 
_g02027 
00 2030 



777777777777 

oooopooooi^o 

00 6600 dob 000 



000 
000 

doo 



000 
000 
000 



51 • THE NULL PSEUbO OP CAUSES THE LABEL TO ASSUHE THE NEXT LOCATION COUNTER VALUE. 

52 • 

53 .NULL. NULL 

S<i LDA .ARG. 

55 LOA .E.L.. .E.L.. IS THE ERROR LINKAGE SYMBOL. 

56 • 

57 • THIS EVEN PSEUDO OP FORCES THE LOCATION COUNTER TO AN EVEN COUNT 
56 • 

59 EVEN 

60 .EVM LDA .VFO. 

61 STA .000 

62 ♦ 

63 • THE 000 PSEUDO OP FORCES THE LOCATION COUNTER TO AN 000 COUNT. 

64 ♦ 

65 000 

66 .ODD LOA .USE. ... . - - 

67 " ~ STA .BFS. 

6* • _ 

69 • THE EIGHT PSEUDO OP FORCES THE LOCATION COUNTER TO AM EVEN MULTIPLE OF EIGHT. 

70 • NOTICE BITS 15 THRU 17, 6TH OCTAL CHAR, OF THE LOCATION COUNTER IS ALL ZEROS 

71 ♦ 



.6SS. 
.ETC. 
.EIGHT 



72 EIGHT 

73 .EIGHT LOA 
7<> ADA 

75 STA 

76 • 

7IJ* .1 HOP E TOU NOTICED THE NOP_THAT T_HE. ASSEMBLER INSERTED IN THE _. 

78 ♦ INSTRUCTION SEQUENCE WHEN ENCOUNTERING THOSE LAST THREE PSEUDO OPS. 

79 • 
SO • 

81 • WHILE HE ARE AT IT, 010 YOU NOTICE THAT THESE REMARKS IN NO HAY EFFECTED 

82 • THE LOCATION COUNTER, OR THE INSTRUCTIONS. 

83 • 
8^ • 

85 • 

86 • tHE OCT PSEUDO OP USED HERE MILL CREATE 3 OCTAL HORDS STARTING AT LOC. .OCT. 

87 • 

88 .OCT. OCT 300, 777777525252, -«t 

89 • THIS DEC PSEUDO OP MILL CREATE THREE WORDS STARTING AT LOCATION .DEC. AFTER 

90 • FIRST CONVERTING FROM DECIMAL TO OCTAL. 

91 • 

92 .DEC. DEC -1 ,1.2£1832,6. 



93 



<V fO 


w 


OJ 


w 


H 


(W 


*n 


a 


m 


m 


o 




PO 


tn 








C5 






W 


^ 




ft! 






O 


tJ 




* 


o 




M 


o 




ho 

1 


7^ 
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002031 31Z0li331ii225 

002032 206330316220 

002033 <tr622S6<>2i>i>& 
S0?S3i» 2a%6«7332020 



002035 002031775225 



EX«MPLES OF PSUEDO OPERATIONS'* 

...ALSO LITERALS AND MACROS. 



PAGE 



000 
000 
009 
000 



010 



002036 V3221i»612752 



000 



O 



002037 
0020 <>0 

0020I>1 
00201(2 

0020li3 
0a20«l> 

0020i»5 
0020i>6 

0020<t7 
002050 



000005 
000012 

000006 

100013 

000007 
OOOOKi 

000010 
000015 

000011 
000016 



000000 

002037 
2350 00 020 
7550 00 020 

000031 
2350 00 020 
7550 00 020 

000002 
2350 eo 020 
7550 00 020 

000003 
2350 00 020 
7550 00 020 

OOOOQii 
2350 00 020 
7550 00 020 

000005 



9^ • THE BCI PSEUDO OP HILL STORE A FOUR NORD PHRASE STARTING AT LOC. .BCI. 
96 .BCI. BCI I., I LIKE THIS PSEUDO OP. 



.ETC. 



97 
98 
99 .WFO. 

100 • 

101 • HERE 

102 • 
103 
lOV 
105 
106 
107 
lOS 
109 
110 
111 
112 
113 
11<» 
115 
116 
117 
118 
119 
120 
121 
122 
123 



THE VFD PSEUDO OP HILL CREATE A HORD THAT IS BIT ORIENTED IN ITS EXPRESSION. 
WFO 18/. BCI., 06/77, H6/-, 3/2, 3/5 
IS A REAL BEAUT. A VFD OSIKG ALGEBRAIC AND BOOLEAN OPERATORS. 



WFO 
ETC 
ETC 
ETC 
ETC 
ETC 
ETC 
ETC 



'./16/2, 

3/2»3, 

5/15+3, 

6/17-5, 

06//16, 

03/2»3, 

0l»/15*3, 

05/17-5 



H BITS OF 16 DIVIDED BY 2 
3 BITS OF 2 TIHES 3 

5 BITS OF 15 PLUS 3 

6 BITS OF 17 MINUS 5 
BOOLEAN 6 BITS OF 16 MOT 
BOOLEAN 3 BITS OF 2 AND 3 
BOOLEAN k BITS OF 15 ORED TO 3 
BOOLEAN 5 BITS OF 17 EX OREO TO 5 



BT THE HAY, THAT ALSO SHOHED THE USE OF THE ETC PSEUDO OP. 



>«•**;»«««««»««••«« 



• THE FOLLOHING SHOWS A USE OF THE SET AND OUP PSEUDO OPS. 

• COOING TO MOVE 5 HOROS FROM X TO T. 



IT HILL PROVIDE. 



.SET. SET 
DUP 
LDA 
STA 

.SET. SET 
LDA 
STA 



• SET, 



.SET, 



.SET. 



12'» • 



.SET. 



SET 
LDA 
STA 
SET 
LDA 
STA 
SET 
LOA 
STA 
SET 




3,5 

X*.SET. 
Y*.SET. 
.SET.H 
X*.SET. 
Y*.SET. 
.SET.tl 
X+.SET. 
Y*.SET. 
.SET.tl 
X*.SET. 
Y*.SET. 
.SET.*1 
X».SET. 
Y+.SET. 
•SET.+l 



OUP THE NEXT 3 CARDS, 5 TIMES. 



Jf! *. m I°V ^°''^^^ THAT THE SET PSEUDO OP ALLOHED THE SAME SYMBOL IN THE LOCATION 
126 • FIELD TO BE RE DEFINED WITHOUT EUROR". uui-biiun 
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19.071 EXftnPtES OF PSUEOO OPERATIONS'* 

...BLSO LITERALS AND MACROS. 



PAGE 



Ui 











127 










128 










129 






002051 


130 










131 










132 










133 






002063 


13«» 










135 










136 










137 










138 
139 

1<|0 
14.1 






002063 


l^ 


002063 


002007 


0000 17 


010 


1V3 


002064 


2.073 


OeOD 11 


OlS 


14it 
l<i5 





■ 






l<f6 
147 
14>8 


002065 


002023 


002026 


Oil 


H.9 


7 " 


" 






150 
151 
152 
153 


. 002066 


0020.00 


001000 


000 


154 
155 





— ■• - 






156 
157 


002067 


002000 


002000 


001 


158 
159 
160 
161 










162 


002070 


002120" 


2350" 00 


010 


163 


. 002120 


000005 


2210 03 


000 


164 
169 

166 


002071 


002121 


2350 00 


010 


167 


002121 


002002235017 


010 




002072 


002122 


2350 00 


010 


168 


002122 


V00222026700 


000 





EJECT 
THE 8SS PSEUOO OP HILL RESERVE 5 HOROS STARTING AT LOCATION .BSS. 

BSS. BSS 5 

THIS PSEUOO OP HILL RESERVE 5 MOROS PRECEEOING LOCATION .8SF. 

BFS. BFS 5 

THAT LAST PSEUOO OP IS NICE IF YOU WISH TO USE REVERSE SCANNING ADDRESS 
MODIFIERS SUCH AS DI TALLY OR SD TALLY. 

THIS PSEUOO OP HILL CREATE AN INSTRUCTION MORD HITH 

NO OP CODE. IT IS HANDY FOR CREATING ADDRESSES FOR IR OR RI HOOIFICATION. 



ARG. 



NULL 

ARG 
ARG 



.NULL.r? 
.OLIT.,1 



OR HE COULD CREATE THO IB BIT ADDRESSES IN ONE HORD BY USING THE 
FOLLOHING PSEUDO OP. 



ZERO. ZERO 



.OCT.f.OEC. 



BUT ON THE OTHER HAND IF YOU MOULD RATHER USE ABSOLUTE ADDRESSING RATHER 
THAN SYMBOLIC ADDRESSING, YOU CAN. CODE IT THIS HAY. 

ZERO 1024,512 

OR IF YOU CANT MAKE UP YOUR MJND, YOU CAN USE 6QTM STMBOLIC AND ABSOLUTE. 

ZERO 1024, .ORG. HA, HA. THEY'RE BOTH THE SAME ADDRESS. 

HERE IS AN INSTRUCTIONAL LITERAL 
MLIT. LOB =HL0X1 5,0U 



HERE ARE A COUPLE EXAMPLES OF VARIABLE FIELD LITERALS. 
VLIT. LOA =V18/START,O9/235»3/0, 06/17 



LOA 



=V10 /512, 02/2, H18/B2X, 6/0 



169 ••••»••♦••••••••••»•»»♦»•••••••••»♦••••••♦»•••••••»•••••♦»•».♦•••»••••♦», 

170 • 

002073 171 .REF. NULL 

172 REF LNRSM LIST NONREFERENCED SYMBOLS (EG» .REF. I 

173 ♦ NOTICEI THIS HILL CAUSE A COMPLETE REFERENCE LISTING OF ALL THE MME'S. 



Ti 


ra CO 


(1> 


W H 


oo 


T1 a 


<D 


M o 




!W W 


Ui 


§3 




n 




w g 




§g 




• to 




o 




M O 




Ni f^t 
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17% 








175 


002073 


00210% 2350 00 


010 


176 


00207* 


002105 2350 00 


010 


177 


002075 


002106 2350 00 


010 


178 


002076 


002107 2350 DO 


010 


179 


002077 


D0211S 2370 00 


OlE 


180 


002100 


002112 2350 00 


010 


181 


002101 


002113 2350 00 


010 


182 


002102 


00211% 2350 00 


010 


183 


002103 


002116 2350 00 


010 


18% 
185 




00210% 


186 








187 


00210% 


000000000012 


000 




002105 


777777777761 


000 




002106 


006600000000 


000 




002107 


01076000000D 


000 




002110 


O2%%oaoaoooo 


000 




002111 


000000000000 


000 




002112 


000005000000 


000 




002113 


26%OO00000D0 


000 




00211% 


oaoooaoooi%o 


000 




002115 


aooooooooooo 


000 




002116 


00000000000% 


000 




002117 


700000000000 


000 


188 
189 
190 
191 
192 
193 


002123 


030000 7100 00 


30 


19% 
195 
196 
197 
198 
199 
200 
201 
202 


00212% 


002002 2352 00 


010 


203 


00212S 


110212% 7652 00 


010 


20% 
205 
206 
207 
208 


002126 


002002 2350 00 


010 


209 


062121' 


00 212% 7550 00 


010 


210 
211 



EXAMPLES OF PSUEOO OI>ERftTIONS»» 

...8LS0 LITERALS tND HACROS. 
• HERE »RE SOME EXAMPLES OF DECIMAL LITERALS. 



PAGE 



•DLIT. 



.LIT. 



LOA 


=10 


LOA 


=-15 


LDA 


=6.0 


LOA 


=1.55E1 


LOAQ 


=5.12D2 


LDA 


=5617 


LDA 


=22.5B5 


LOA 


=1.2E1B3Z 


LDA 


=1.9501837 


NULL 




LIT 





DECIMAL INTEGER 
NEGATIVE DECIMAL 
SINGLE PRECISION 
SINGLE PRECISION 
OOUeLE PRECISION 
SINGLE PRECISION 
SINGLE PRECISION 
SINGLE PRECISION 
DOUBLE PRECISION 



INTEGER 

FLOATING POINT 
FLOATING POINT 
FLOATING POINT 
FIXED POINT 
FIXED POINT 
FIXED POINT 
FIXED POINT 



CAUTION". ..NOTICE THE LOCATION COUNTER. 



IF I USE THE SYMREF PSEUOO OP, I CAN REFERENCE A SYMBOL HHICH DOES NOT. 
APPEAR IN THIS ASSEMBLY, AND HILL NOT CAUSE AN ERROR. 



SYMREF 
TRA 



.SMREF 
•SMREF 



• OF COURSE IT IS EXPECTED THAT THIS SAME SYMBOL HILL HAVE BEEN DEFINED. 

• BY A SYMDEF IN ANOTHER ASSEMBLY TO BE EXECUTED HITH THIS ONE. 

• IF I NEED TO TURN BIT 28 ON, I WOULD USE THE FOLLOWING PSEUOO OP. 

INHIB ON 
.INHIB LOA START 

STA .INHIB 

» 

• TO TURN IT OFF, I MERELY DO THE FOLLOWING. 

« 

INHIB OFF 
LDA START 
STA .INHIB 



ffl P3 


W 


PI 


w 


F^ 


OQ 

n> 




g 




?3 


w 


C3\ M 


n 




n 






M 


^ 




2 


t?* 




O 


y 






§ 




M 


o 




1 


w 
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19.071 EXAMPLES OF PSUEOO OPERftTIONS»» 

...SLSO LITERALS *N0 MACROS. 



PAGE 



002130 

002130 002132710000 010 

002131 00220<»e30000 010 

002132 00220<>75ita00 010 

002133 00220fc7i>1000 010 
00?13i> 002202 2350 00 010 

002135 002137 7550 00 010 

002136 002131710000 010 



002137 


002130701000 


010 


225 


0021»»0 


aG2i<»27ioaQa 


010 




0021M 


0a220<»0003<il 


010 




0021'k2 


00210<> 6350 00 


010 


22* 
227 



Q021<<3 
0021<f«» 



777637 2350 O** 
777636 2350 B<» 



000 
2002 



S021<»5 
B021«»6 
0021^7 



002202 
002203 



002070 2350 DO 

002071 2350 00 
002202 7010 00 



010 
010 
010 



002202 
0021l»3 2350 00 010 
002136 7550 00 010 



002150 



212 • THE FOLLOWING IS AN EXAMPLE OF THE USE OF THE CALL, SAVE, AMD RETURN PSEUOOS. 

213 • NOTE! THE SAVE AND RETURN PSEUOO OPS MUST APPEAR IN THE ASSEMBLY BEFORE.... 
21'* • THE CALL PSEUDO OP. 

215 • 

216 .SAVE SAVE THE SYMBOL .SAVE HILL APPEAR AS A SVHOEF. 



217 
218 

219 .RET. 

220 • 

221 • NOTE •• THE CALL PSEUOO OP MUST FOLLOW THE SAVE AND RETURN PSEUDO OPS.. 

222 • IF USED IN THE SAME ASSEMBLY. 

223 • 
22«» ♦ 

ILL CALL .SAVE THE SYMBOL .SAVE HILL APPEAR AS A SYNREF. 



LDA 


.USE. 


BODY OF THE SUBROUTINE 


STA 


.CALL 


DITTO 


RETURN 


• SAVE 





EAA 



.LIT. 



RETURN POINT INTO PROGRAH. 



229 • 

230 • HERE ARE THO EXAMPLES OF FLOATABLE CODE ■. .. 

231 • 

232 .FLOAT LDA START-*, IC AS YOU CAN SEE, FLOATABLE CODE.... 

233 LOS START, $ MAY BE COOED EITHER HAY. 

234 • 

235 • SUPPOSE YOU MOULD PREFER TO USE THE MNEMONICS LDAR INSTEAD OF LOA..... 

236 • FOR THE LOAD THE A REGISTER INSTRUCTION. THEN YOU WOULD USE THE FOLLOWING. 

237 • 

238 LDAR OPSYN LOA 

239 • 

240 • NOW LETS SEE WIAT HAPPENS WHEN HE USE IT. 

241 • 

242 .OPSYN LDAR .MLIT. 

243 LOA .VLIT. 

244 TSXl .USE. 

245 • 

246 • WATCH ME CHANGE THE LOCATION COUNTER BY USING THE USE PSEUDO OP. 

247 • 

248 USE NEXT NEXT IS THE NAME OF MY NEW LOCATION CTR. 

249 .USE. LOA .FLOAT 

250 STA .RET. 

251 • 

252 ♦ NOW HATCH ME PICK UP WHERE I LEFT OFF WITH THE ORIGINAL LOCATION COUNTER. 

253 ♦ 

254 USE 

255 ♦ 



►T3 PO 


M 


a 


w 


H 


OQ 


TJ 


a 


ro 


w 


o 




PO 




»-j 




S 




M 


^ 




g 
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EXAMPLES OF PSUEDO OPER»TIONS»» 

...ALSO LITERKLS tNO MRCROS. 



P»GE 



4^• 



002150 000000 2350 00 020 

002151 010000 07S0 00 030 

002152 000005 7550 00 020 



000000 
OOOOOO 
000005 
000012 
0000 i7~ 



000012 
000013 

oooom 

000015 



OOOOOO 
OOOOOO 
0000000001H3 000 
000 00000077 000 
633031622031 000 
6220*3212225 000 
000D16 *3252l>2023l>6 000 
000017 «*i«l»46<>53320 000 



002153 



002153 020000 2350 52 030 

e0215<> 020001 2760 52 030 

002155 020002 7550 57 030 

002156 020003 7560 53 30 



OOOOOO 

000001 

JO 00 02 

000003 



OOOOOO 
010000 0012 02 030 
010012 001? <tl 



010013 0J)12 77 
OlOOiV 0012 12 

002157 



030 
030 
30 



256 
257 
258 
259 
260 
261 
262 
263 
26<i 



SUPPOSE^^OU H«NT TO SHOW BL»NK OR LtBELLEO COIIhOH »RE«S, 

ADA NH 

STA X 

NOTE»»» INSTRUCTIONS OR DATA HAY NOT BE PLACED IN BLANK COMMON. 



BELOH THE COOING. 



BLOCK 



265 .BLOCK BSS 
3SS 
BSS 
BSS 



266 
267 
26S 
269 
270 
271 

272 MH 

273 XX 
27* YY 
275 ZZ 



BLOCK 
BSS 
DEC 
OCT 

aci 



LA6C0H 

10 

99 

77 

<»,THIS IS LABELED COMMON. 



THIS IS BLANK COItMON OF COURSE. 



AND THIS IS LABELED COMMON, 



276 

277" 

278 

279 

280 

281 

282 

283 

28 <t 

285 

286 

287 

288 

289 

290 

291 

292 

293 

29* 

295 

296 

297 

298 



♦ NOTICE THAT LABELED COMMON PERMITTED THE USE OF CONSTANTS. 

• HITHIN THE LABELED COMMON AREA. i-unaiHN 15. 



, "^^ *GAIN 1 RETURN TO MY ORIGINAL COUNTER 

• HERE ARE EXAMPLES OF THE FOUR TALLY PSEUOO OPS. 



LDA 
LOO 
STA 
STQ 



BLOCK 
.TALT. TALLY 
.TALB. TALLYB 
.TALC. TALLVC 
.TALO, TALLYO 

USE 



.TALY.,SC 
.TALB.,SC 
.TALC, IOC 
.TALO. ,40 



TALLYS 
MH,10,2 
XX, 10,1 
YY,10,»7 
72,10,10 



NOTE THE SC MOD IS USED FOR BYTE ALSO. 
IDC ALLOWS FURTHER INDIRECTION. 



LABELED COMMON AGAIN. 

TALLY USED FOR I, ID, 01, SC, I CI FORMS. 

NOTICE BIT 30 ON FOR BYTE TALLY. 

NOTICE IR MODIFICATION IN THE TAG FIELD. 



BACK TO THE ORIGINAL LOCATION CTR AGAIN. 



T) 


^ w 


S3 


W H 


<K 


Tj a 


m 


M a 




W M 


00 


w s: 




:z: H 




n 




w^ 




§§ 




• IW 
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M o 
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EXAMPLES OF PSUEOO OPERATIONS'* 

...ALSO LITERALS AND MACROS. 



PAGE 






002157 



299 
SOO 
301 
302 
303 

sod 

305 
306 
307 
30« 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 



EJECT 
REFHA 



ON 



CREATES A SEPERATE MACRO STH80L TABLE. 



• THIS NEXT SEdUEMCE QF INSTRUCTIONS HILt SE8WE TO EXPLAIN THE USE OF MACROS. 

• IT HILL ALSO SHOW THE USE OF THE CONDITIONAL PSEUOO OPSi CREATED SYMBOLS, 

• lORP AND THE PRINT MACRO EXPANSION ON/OFF PSEVDO OP. 



PNC ON 



TUI» PMC ON TO SEE EXPANDED CODE 



•2 



HOLT MACRO 
LDX7 
L0X6 
LDA 
STA 
IF6 



ADX6 
S8X7 
TNZ 
ENON 



fl,OU 

0,DU 

#3,6 

«4,6 

♦1.1,3 

l.DU 
liDU 
f2 
HOLT 



ARG fl IS NR. OF NOROS TO BE MOVED. 

ARG t3 IS DATA ORIGIN. 

ARG #4 IS DATA DESTINATION. 

IF ARG fl GREATER THAN ONE, ASSEMBLE AND 

EXECUTE THE NEXT THREE INSTRUCTIONS. 



XFER BACK TO ARG «1 IF NOT ZERO. 



ARGUMENT NUMBER 2 IS IMPLICITLY NULLED TO FORCE CREATED StMBOLS. 



002157 


000031 


2270 03 


000 




002160 


000000 


2260 03 


000 




002161 


000005 


2350 16 


020 




002162 


000012 


7550 16 


020 




002163 


000001 


0660 03 


000 




0JL2.164 


000001 


1670 03 


000 




002165 


T0?16i 


6010 00 


010 


328 

329 






002166 


330 


002166 


000001 


2270 03 


000 




002167 
002170 


000000 

016012' 


2260 03 
2350 16 


000 

030 




802171 


010013 


7550 16 


030 


331 
332 
333 






002172 


334 



.001. 



HOLY 

LDX7 

L0X6 

LDA 

STA 

IFG 

A0X6 

S8X7 

TNZ 



25,#,X,Y 

25, OU 

b,DU 

X,6 

T,6 

25,1,3 

1,0U 

1,0U 

.001. 



• HERE NE USED THE SYMBOLIC LOCATION BIG RATHER THAN CREATED SYMBOLS. 



BIG 



HOLY 

LDX7 

LDX6 

LDA 

STA 

IFG 



1,B1G,XX,YY 

1,0U 

0,DU 

XX, 6 

YY,f 

1,1,3 



» LETS SEE THAT LAST ONE WITH PMC OFF THIS TIME'. 
PMC OFF 
HOLT 1, BIGGER, XX,YY 



ho fo CO 

00 *il C 

(D W O 

SO M 

vo M Z 



n 
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EXftHPLES OF PSUEDO OPER»TIONS" 

...ALSO LITERALS AND HACROS. 
EJECT 



PAGE 



10 



335 

336 • 

337 • HATCH CAREFULLY NOM. HERE IS THE IDRP PSEUOO OP AT WORK. 

338 * HE SHALL SEE THE ARG PSEUDO OP AGAIN. 

339 OOIT HACRO 

3*0 TSXl ii 

3«»1 IDRP #2 REPEAT NEXT INST BY NUMBER OF SUB ARGS IN ARGI2. 

3*2 ARG #2 THIS IS THE ARC PSEUOO OP. 

3<.3 lOPP THIS lORP IS USED AS A DELIMITER. 

3lifc ENOM OOIT 

345 • 

3«t6 • LETS TURN PMC CN AND SEE THIS MACRO EXPANDED. 

347 • 



WITH THIS 





34S 


PMC 


ON 




3*9 • 








350 


OOIT 


START, (XX, YY,2ZJ 


010 




TSXl 


START 






IDRP 


XX.YT.ZZ 


S30 




ARG 


XX 


030 




ARG 


YT 


030 




ARG 
IDRP 


22 






002176 
S02176 002002 7010 00 

002177 010012 0000 00 

002200 010013 0000 00 

002201 01001* 0000 00 

351 •••••••••••••••••"•••••••••••♦•••••••••...•..•.♦•.•..•..»••»•,„•,„•,,»„„ 

352 • 

353 • TH-TH-TMATS ALL FOLKS, BUT LET US NOT FORGET THE END CARD. 
35* • 

ERROR LINKAGE 

00220* 000000000000 000 
002205 3362**2*2526 000 

355 END NO SYMBOL IN THE VARIABLE FIELD FOR REL0CA8LE. 

2206 IS THE NEXT AVAILABLE LOCATION. GMAP VERSION JMPA/060970 JMP8/060970 JMPC/060970 
THERE HERE NO HARMING FLAGS IN THE ABOVE ASSEMBLY 
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PAGE 



11 



3CTAL 



SYNBOt 



REFtKEMCES PY ALTER NO. 





2170 


BIG 


330 


330 






217«» 


BIGGER 


334 


334 






10 


GEBORT 










22 


GECALL 










27 


GECHEK 










16 


GEENDC 










3 


GEFADP 










12 


GEFCOM 










13 


GEFILS 










7 


GEFINI 










hO 


GEFRCE 










41 


GEFSYE 










35 


GEfOSE 










hS 


GEIMFO 










1 


GEINOS 










6 


GELAPS 










37 


GELBAR 










33 


GELOOP 










11 


GEMORE 










25 


6EMREL 










*3 


GtNEMS 










42 


GEPRIO 








Ln ■ 


17 


6ERELC 








4 


GERELS 








•^ 


15 

2 
31 
30 
24 
23 
14 

5 
44 
20 
26 
21 
32 
34 


GERETS 
6ER0A0 
GEROLL 
GEROUT 
GERSTR 
GESAVE 
GESETS 
GESNAP 
GESNUH 
GESPEC 
6ESY0T 
GETIMF 
GEUSER 
GEHAKE 










2161 


.001. 


327 


327 






2063 


.ARG. 


142 


54 


142 




2031 


.8CI. 


96 


96 


99 




2063 


.BFS. 


134 


67 


134 







.BLOCK 


265 


257 


265 




1200 


.BOOL. 


49 


49 


50 




2051 


.BSS. 


130 


73 


130 




2137 


.CALL 


225 


218 


225 




2026 


.DEC. 


92 


92 


149 




2073 


.OLIT. 


176 


144 


176 




2020 


.EIGHT 


73 


73 


75 




2204 


.E.L.. 




55 


216 



225 
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PAGE 



12 





36 


.EHH 














1001) 


.EOU. 


36 


36 


37 








2036 


.ETC. 


103 


7<i 


103 








201? 


.EVN 


60 


22 


60 








21it3 


.FLOAT 


232 


232 


2<»9 








212i> 


.INHIB 


203 


283 


20* 


210 






210V 


.LIT. 


186 


186 


226 








2070 


.MLIT. 


163 


163 


21*2 








2007 


.NULL. 


53 


53 


l't3 








?023 


.OCT. 


88 


88 


1<>9 








2015 


.000 


66 


61 


66 








211.5 


•OPSYN 


2«.2 


32 


2<»2 








2000 


.ORG. 


31 


31 


158 








20/3 


.PEF. 


171 


171 










2136 


.RET. 


219 


219 


250 








2130 


.SAVE 


216 


216 


219 


225 






5 
2001 


.SET. 
.SHOEF 


123 
32 


119 
21 


121 
32 


122 


123 




3 


•SMREF 




193 


191. 








1 


.TALB. 


293 


2«I6 


293 








2 


.TALC. 


29<> 


287 


291. 








J 


.TALD. 


295 


288 


295 









.TALY. 


292 


285 


292 






00 


220? 


.USE. 


2*9 


66 


217 


2<i4 


2((9 




2035 


.VFD. 


99 


60 


99 








2071 


.VLIT. 


167 


167 


2<»3 








2065 


.ZERO. 


l<f9 


33 


11.9 








2002 


START 


33 


33 


>i3 


<«i» 


167 203 




2002 


STOP 


«.3 


V3 


'.5 









HH 


272 


258 


272 


292 






5 
12 


X 


266 


121 


123 


259 


266 327 




XX 


273 


273 


293 


330 


33<» 350 




12 


T 


267 


122 


123 


267 


327 




13 


YY 


271. 


ZTU 


291. 


330 


33H 350 




17 


Z 


26a 


268 










ih 


zz 


275 


275 


295 


350 
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350 
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PkGE 



13 



HMCRO REF TABLE BY ALTERS 

2176 OOIT 339 350 

2157 HOLY 31<> 327 330 33i> 

•• 178 W WORDS OF WHCRY MERE USED BY 6MAP FOR THIS ASSEMBLY. 



Ln 



00 "^ C3 

M W Z 
OJ Z H 

o 

§1 

• w 

^s 

to !«: 



STUDENT HANDBOOK 
REFERENCE NO. 13-1 



MACROS 



MACRO PROTOTYPE: 



1 


X 




DOIT 


MACRO 






LDA 


= 5 




ADA 


COUNT 




STA 


TOTAL 



(HEADING) 



(BODY) 



ENDM DOIT 



(TERMINATOR) 



MACRO EXPANSION CALL: 



DOIT 
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STUDENT HANDBOOK 
REFERENCE NO. 13-2 



MACRO 
WITH 

SUBSTITUTABLE ARGUMENTS 



MACRO PROTOTYPE: 



DOIT 


. MACRO 






LDA 


ffl 




ADA 


n 




STA 


#3 




ENDM 


DOIT 



MACRO CALL: 



DOIT C0UNT,=5J0TAL 
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REFRESHING TALLY WORDS 



RESTOR 








WITH MACRO CALL 


MACRO 




EAX6 


n 


EAX7 


#3 


RPD 


#1,1 


LDA 


0,6 


STA 


0,7 


EliDM 


RESTOR 



RESTOR 150,TALSAV, TALWRK 



THIS EXAMPLE WILL RESTORE UP TO g ^ 

256 TALLY WORDS WITH ONE CALL 



M H 

50 W 

tn 2 

n 

tn g 

^ 2 

o 

CO ^ 
I 

CO 



LOCATION FIELD SYMBOLS 
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16 



1 


u 




HOLY 


MACRO 




• 


EAX7 





GO 


LDA 


tflJ 




STA 


nj 




ADX7 


1,DU 




CMPX7 


ni.m 




TNZ 


GO 




ENDM 


HOLY 
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STUDENT .HANDBOOK ' 
REFERENCE NO. 13-5 



JISUHOLMCRQ^ 

PLEASE flACRO 

TZE #1 

TRC #2 

ENDM PLEASE 

AGAIN . MACRO 

CMPA #1 



DOIT 



PLEASE 


#2 


ENDM 


AGAIN 


FiACRO 




LDA 


#1 


AGAIN 


#2 


STA 


#3 


ENDM 


DOIT 
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MACRO WITH CONDITIONAL PSEUDO OP 



MACRO PROTOTYPE; 



BINBCD 


MACRO 






EAX7 







LDA 


n 




EAQ 





• 


IFE 


#1,SEQPU1,3 




RPT 


3,1 




;BCD 


TAFIJ 




STQ 


SEQBCD 




INE 


#1,SEQBIN.6 




RPT. 


4,1 




BCD 


TAB,7 




STQ 


n 




RPT 


6,1 




BCD 


0,7 




STQ 


#2+1 




ENDM 


BINBCD 


MACRO CALL: 








BINBCD 


EBIN,EBCD 




BINBCD 


FBIN,FBCD 




BINBCD 


SEQBIW 
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MACRO WITH 
INDEFINITE REPEAT 



i 


± 


16 


DOIT 


MACRO 






LDA 


i^l 




IDRP 


#2 




ADA 


#2 




IDRP 






STA 


ff3 




ENDM 


DOIT 



lot 
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REFERENCE NO. 13-8 



HACRQ WITH SET 
AND INDEFINITE REPEAT 

8 16 



XFER 


MACRO 




K 


SET 







IDRP 


n 


K 


SET 
IDRP 


K+l 




TSXl 


//I 




TRA 


*+l+K 




IDRP 


ni 




ARG 


n 




IDRP 






ENDM 


XFER 
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EXTERNAL INTERRUPTS 



STUDENT HANDBOOK 
REFERENCE NO. 14-1 





15o 



INTERNAL INTERRUPTS 



STUDENT HANDBOOK 
REFERENCE NO. 14-2 



(FAULTS) 








I on 
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STUDENT HANDBOOK 
REFERENCE NO. 15-1 



LEVELS OF I/O 




CALL PUT 




(E.G.. COBOL) 



File and Record Control 
(gefrc) subrolttine 



(REQUEST FOR I/O) 



(I OS) 
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Pages 26-171 through 

26-182 have been 

deleted from this handbook. 
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STUDENT HANDBOOK 
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''SOURCE DECK 



$ GMAP 



-1/ 




i^' 




a 



■^ 



A 



OBJECT DECK 





/'~^ 
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t TAPE FILE CARD 



ASSIGN A TAPE UNIT TO THE PROGRAM. 



? 



$ 



TAPE 



AB/AlS,,2^jOO01,BIGFILE 



L 



FILE NAME 



REEL SEQUENCE NUMBER 
FILE SERIAL NUMBER 
L- SECONDARY LOGICAL UNIT DESIGNATOR 
LOGICAL UNIT DESIGNATOR 



^FILE CODE 



sa vi 
w g 

• s 



MASS STORAGE FILE CARD 



ALLOCATE A TEMPORARY FILE ON SYSTEM MASS STORAGE. 



$ FILE 



AC,X11S,5L,DSS180 
'V — ^ — / 



CXI 



J- DEVICE TYPE DESIRED 



ACCESS 



— LOGICAL U^HT DESIGNATOR 
FILE CODE 



m H 

m a 

73 m 

m a 

z H 
o 

z z 

^ s 

• CO 

O 

►- O 

c^ ?^ 
I 
w 



00 



SYSOUT & DATA FILE CARDS 

ASSIGN OUTPUT FILES TO SYSTEM OUTPUT MEDIA CONVERSION. 
$ SYSOUT AD 

L- FILE CODE 

WRITE FILES ONTO TEMPORARY LINKED SYSTEM STORAGE FOR INPUT 
INTO USER PROGRAM. 



DATA AE 

L 



FILE CODE 



w 6 

o 

I 



MEDIA CONVERSION 



5TUUEN1' HANDBOOK 
REFERENCE NO. 16-5 




$ DATA IN 




$ SI 
$ I DENT 

$ GMAP 






$ EXECUTE 
$ DATA IN 



$ SYSOUT PN 
$ SYSOUT PR 

$ ENDJOB 




$ SYSOUT PR 
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LOGICAL AND PHYSICAL RECORDS 



STUDENT HANDBOOK 
REFERENCE NO. 16-6 



EOF 



IRG 



BLOCK SERIAL NUMBER 



LOGICAL 
RECORD 



RECORD SIZE 



IRG 



BLOCK SIZE 



DATA 



DATA 



DATA 



MIDIA 
CODE 



REPORT 
CODE 



CONTROL WORD 

REOORD 
CONTHOL WORD 



PHYSICAI 
RECORD 
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REFERENCE NO. 16-7 



VARIABLE LENGTH RECORDS 



n 


17 


28 29 30 35 


RECORD SIZE 




MEDIA REPORT 
CODE CODE 


DATA 



FIXED LENGTH RECORDS 




189 



PARTITIONED RECORDS 



STUDENT HANDBOOK 

REFERENCE NC . 16-8 







RECORD SIZE 



a 



17 



DATA 



17 



SEGMENT SIZE 



DATA 



a 



SEGMENT SIZE 



17 



DATA 



2^ 25 26 29 30 35 



SEG. 
CODE 



L 



MEDIA REPORT 
CODE CODE 



2k 25 26 



ISEG. 
CODE I 



SEGMENT 

NUMBER 



m 25 26 



SEG. 



SEGMENT 
NUMBER 



35 



35 



FIRST SEGMENT 01 



-INTERMEDIATE ' 
SEGMENTS 10 



•LAST SEGMENT 11 
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STUDENT HANDBOOK 
REFERENCE NO. 16-9 



$ GMAP 



FILWD VFD 18MFimi8/0 




$ EXECUTE 
$ DATA 
$ ENDJOB 
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FILE DESIGNATOR WORD 



VFD 



18/MYFILEJ/1J7/0 










MYFIIE 



SYMBOLIC NAME OF 
FILE CONTROL; BLOCK 



jL 

/ 



17 18 19 20 21 22 23 7k 25 55 





























L 



FILE 
NUMBER 



L 



•-REQUIRED FILE 
OPTION 



PUT SIZE ON OUTPUT 
OPTION 



l— PRIME INPUT BUFFER 
OPTION 



— REWIND ON CLOSE 
-REWIND ON OPEN 

INPUT/OUTPUT INDICATOR 



30 

iT! 

n 
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OPEN FILES 




$ 
$ 



VFD 
FILCB 



2) 

FILE A A, 18/0 
18/FILEBB, 1/1, 17/0 

FILEAA,AA,BUFFA1,BUFFA2 



FILCB FILEBB,BB,BUFFB1 



1 1 


















i 






1 








1 














1 1 



BUFFA1 BSS 



321 

















1 




1 


^f 



DATA 
TAPE BB 
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STUDENT HANDBOOK 
REFERENCE NO. 16-12 



CLOSE FILES 



$ 
$ 



CALL CL0SE(AWD,2) 



AWD VFD 
VFD 



18/FILEAA,18/0 
18/FILEBB, 1/1, 17/0 



FILCB FILEAA,AA,BUFFA1,BUFFA2 



1 ! — ■ 


-^ "'-izz^-,. _. 


1 





FILCB FILEBB,BB,BUFFB1 



DATA 
TAPE 



t— 



E 



BUFFB1 BSS 321 




AA 
BB 



Ijizrr 
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STUDENT HANDBOOK . 
REFERENCE NO. 16-13 



UFFA 



GET LOGICAL RECORD 

a (I '^ 

CALL GET(<Ci2A^,ENDAA 
FILCB 





I 



BSS 14 
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STUDENT HANDBOOK 
REFERENCE NO. 16-14 



WRITE LOGICAL RECORD 



BUFFB1 



I 



z 



CALL PUTIITlEbI) 
FILCB(JILEBB),BB,BUFF81 




196 



STUDENT HANDBOOK 
REFERENCE NO. 16-15 



INITIALIZE EDITING PARAMETERS 



ZERO 
ZERO 

ZERO 



leadO bci 



CALL IOEDITOLTsP.S) 



2.2 

PCHCD,3 
RPCD,7 
"^ ',5 




\Q wor:)S 



3t 



U V 
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10 WO-RDS 



90 



PAG£ 00 



20 WORDS 



A 



HEAD2 BCI 



20 WORDS 



PCHCD BCI 2,GAR00100 



£ 



■>- 



GAR00102 



GAROOIOl 



I OXROOVOO 



73 - 80 
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WRITE LOGICAL RECORD 



FILCB 




EE.CTBUFF 



OTBUFF 



LOC-SYM 
+1 





==^ 


.ecord Size 






^ 



WTRECf 
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STUDENT HANDBOOK 
REFERENCE NO, 16^-17 



ITE LOGICAL RECORD 



FILCB (FLmFF,BUFFF 



LOC-SYM 
+1 



BUFFF 




CALL PR I NT (i 



BSS 321 



I — .11 I I,. I. ■— »— ^ 




BCI 22 
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STUDENT HANDBOOK 
REFERENCE NO, 16-18 



WRITE LOGICAL RECORD 



PUNCH 




BCI 24 
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STUDENT HANDBOOK . 
REFERENCE NO. 16-19 



PHYSICAL RECORD PROCESSING 
SEQUENTIAL FILES 




CNTA 



FILCB 
CALL 



IOTP 
I 




AREAS, 25 
AREA1,50 
AREA2,50 




READ((^HTn|),PTA), INSCC) 



AREA1 BSS 100 





AREA2 BSS 50 



AREAS BSS 25 
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STUDMT HANDBOOK 
REFERENCE NO. 16-20 



PHYSICAL RECORD PROCESSING 
RANDOM FILES 




1 
2 



35 
36 
37 
38 



95 




CNTC 



FILCB 




DEC 
IOTP 
IOTP 
lOTD 





35 

AREAS, 40 
AREA7,80 
AREA9,40 



AREA? BSS 80 




AREAS BSS 40 




AREAS BSS 40 



$ DISC RI,X1S,1R 
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STUDENT HANDBOOK 
REFERENCE NO. 16-21 



PHYSICAL RECORD PROCESSING 
SEQUENTIAL FILES 




.CNTB 




I DTD 



AREA5,25 
AREA4,50 
AREA6,25 





AREA4 BSS 50 




AREA5 BSS 25 



EA6 BSS 25 
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PHYSICAL RECORD PROCESSING 

FILES 



STUDENT HANDBOOK 
REFERENCE NO. 16-22 



'"\ fi \i 





1 



10 

11 

12 
13 



95 



FILCB 



CALL WRITE( 




DEC 
IOTP 
IOTP 
lOTD 





10 

AREA12,80 
AREA10,40 
AREA11,40 



$ DISC R0,X1S,1R 



10 BSS 40 



AREA11 BSS 40 



AREA12 BSS 80 
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STUDENT HANDBOOK 
REFERENCE NO. 16-23 



FILE CONTROL BLOCK 
FILCB MYFILE,AA, BUFFI, 



-u 


PREHEADER T.ABEL EXIT 






-13 


POSTHEADER LABEL EXIT 




:> 


-12 


PRE TRAILER LABEL EXIT 






-11 


POSIIMILER LAPEL EXIT 






-10 


FIRST SIX CHARACTERS OF FILE NAME 


-9 


. .LAST SIX CHARACTERS OF F^Li; NAME 


-8 


RETENTION PERIOD 


.. _ REEL SEOUENCE NUMBER 


-7 


. FILE SERIAL NUMBER 




-6 


BLOCK COUNT 




FILE COUNT 


■ 


-5 


ERROR ROUTINE EXIT 












-4 


PAT POINTER 




FILE CODE 




-3 


lOS STATUS RETURN WORD 


-2 


lOS STATUS RETURN WORD 


-1 


FOB POINTER 


PHYSICAL DEVICE ADDRESS 




1.0C-SYM 


ciFRRRNT RF.nnRn TNPRX 








• 


+1 


. RECORD SIZE 


+2 


LOCATION OF FIRST BUFFER LOCATION OF SECOND BUFFER 


+3 


., CEFFC WQRKINO STORAGE WORD; 


+4 


BLOCK SIZE 


1 


+5 


RECORD SIZE ROUTINE LOCATION 







5-J 



FILE DESIGNATOR WORD 
FWD VFD 18/MYFILE,18/0 



1 MYFILE I 




1 
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BASIC SA COj.RSs - GEfaC EXAMPLES 

FIi.£ rOVTSOL 3^0CK MACSO rXAMPLE 



Ok&B 



OOOOOB 000000 OllD 00 000 



O 

ON 



000276 
000276 
00Q276 
000276 

000276 
000276 
0002f(^ 

000296 

0002^6 

00^276 

00Q276 

00Q276 

O0Q276 

000276 

00g2?6 

00Q276 

000276 

00Q276 

00Q276 

000276 

009276 

000276 



i 

2 


TTL 


BASIC ! 


TTLS 


FILE CC 


3 


SYMOEr 


GO 


4 Gg 


VOP 




5 * 






6 • 






7 • 


S^AHPLE 


OF COMPLE 


8 • 


3uDCK HA 


;RO-|NSTfi 


9 • 






io • 






11; 


JSe 


COUNT 


12 


"ILCB 


MYFILE, 


13 


= TC 


Z2, 


1< 


= TC 


BUFFli 


15 


i.TC 


SUFF2; 


16 


ETC 


320, 


17 


5.TC 


". 


18 


ETC 


1 


l9 


sTC 


1 


20 


ETC 


1 


21 


ETC 


1 


22 


= TC 


Oj 


23 


ETC. 





24 


ETC 


0. 


25 


ETC. 


Qi 


26 


ETC 


1 


27 


=.TC 


1 


26 


ETC 


1 


29 


ETC 


t 


30 


5TC 


MVriLE, 


31 


ETC 


0, 


32 


ETC 






:0URS6 - GEFRC EXAMPLES 
FILE CONT'?OL BLOCK MACRO EXAMPLE 



SYMBOLIC NAME OF FJlE CONTROL BLOCK 

FILE CODE 

FIRST SUFFER 

SECOND BUFFER 

MAXIMUM BLOCK SIZE 

RECORD ffOf?M 

RECORD SIZE 

NO BLOCK SERIAL NyM9ERS 

ERROR ROUTINE 

NO STANDARD LABLES 

RECORDING MODE 
RECORDING DENSITY 
MULITFILE REEL 
RETENTION PERIOS 
PREHEADER label ROUTINE 
POSTHEAOER label' ROUTINE 
PRETRAILER LABEL ROUTINE 
POSTTRAJLER LA86L ROUTINE 
FILENAME 
SEPR OVERRIPE 
PARTITIONED RECORD 



M H 
^ C! 
M O 

M 3 
3 H 

n 

M g 

o e 

• w 

o 

(-' o 
I 

4S 
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BASIC SA SOj^Ss. •. QE.-RC EXAMPi.ES 

niE. BsSlSNIATOi?. WORD AIJD 3UfFgRS 



PA&S 



000315 000318400800 010 



o 



oosss^ 

0810«7 



35 
36 
37 
38 
39 



• - 

• . 

40 ZZWd 
41; 

42 
43 
44 
45 
46 
47 

48 

49 

50 

51. 

52 

53 

94 

55 

56 



EXAMPLE 3r FILE OESisnaTqR WqRD 



=TC 
5TC 
ETC 
ETC 
ETC 
ETC 
ETC 



iB/MVPUE, 
1/1, 

X/0, 
2/0 i 
1/0, 

1/e, 

I/O. 

11/0 



* 
t 

* 

* 

57 8UFF1 

58 BurFt 



SVM30LIC NAME OP FILE CONTRqi. aiQCK 

INPUT/OUTPUT INglCATOR 

REWJNO ON JDPEiJ 

REWIND ON CLOSE 

PRIME INPUT BUFFER OPTION 

PUT SIZE ON OUTPUI OPTjfiN 

REQUIRED FILE OPTION 

FILE POSITIONING i/AUUE 



RSSsRVe 3JJFFER 3j»AC=l 

sAjH SUFFER ^UST SE ONE WORD LARGER THaw 

J'iS: PHYSICAL RES5RD FOR A. BUFfER COMTROL: WORD 

T3^ CONTROL' THE DATA FLOW TO OR FROM THE BUFFER 



3SS 
3SS 



321 

«1 



FIRST BUFFER 
SECOND BUFFER 



03 M H 
OQ Hrj. C3 
(6 M 3 

pa H 

o 

m M 

^i 

o o 
• w 
o 
M o 
0^ !^ 

I 
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BASIC SA COOi^SS' --GErRC EXAMPLES: 

CAtm 8?inj;,CL3SEj SET,- PUT MACRQ»|NS.TRUCTIONS. 



PAQE 



OOiS^O 



o 

00 



00ik$35: 



001553 091549400900 OlO 



001$$4 
0022J5. 
002756 



003457 
000091 



62 
63 

64 

65 

6« 

67 

66 

69 

70 

71 

72 

73 

74 

75 
76 
77 
78 
79 
80 
81 
82 
63 
84 
89 
66 

67 akId: ^ro 

88 urn 

69 

90 

91 

92 

93 

94 BUFFAl, 3SS 

95 8UFF42. 3SS 

96 SyFFJl 3SS 

97 • 

98 • 

99 * 

100 • 

101 • 

102 » 

103 WSA 3SS 

104 JSE 



THci FOLLOWING I8 A OEScRlpTlON OF A FILE fiONTftOL 
3,DCK FIJI A CARD F|L6 USING A S DATA AA 

F.lLg! CONTROL CAW- 

sicAUSE or The use of the s oata aa file 

|;j;»3l-^=*«;^THtS FILE will be in STANDARfl 



»'ilLCB FILEAA,AA,8UFFA2,BUFFA2 

FJlE CONTROL BLOCK FD" OUTpUT FILE CODE B8 
USIMG STANDARD SYSTiM FORMAT WITH ONE BUFFER 
T!!<iIS IS A TAPE FILE USING A- $ TAPE B8 
riLE^ CONTROL CAR? ^^ 

F3LC8 FILEBB.BB.SUFFBI 

FUe, DESIGNATOR WORDS ASSOCIATED BiTH FIL8AA AND FILEBB 



18/PILEAA,19/0 
Ifl/FILEBB, 1/1,17/0 



aJFFERS FOR FILEAA AND FILEBB 



321 
321 
321 



FIRST SUFFER FOR FJlIAA 
SECOND BUFFER FdR FJlBAA 
BUFFER FOR FIlBSB 



WORKING STORAGE AREA. INTO WHICH GEFRC 
WI-L' MOVE. THE LOGICAL RECORD 



14 



"TJ pd w 

£11 M H 

(K txi G 

fD M O 

fW tTJ 

U) W 13 

n " 



H 



3 
O 



o 
o 
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BASIC SA COORSs; .. GSrsC EXAMPLES 



CALLi,a?£Ni ci,flSE. get; put hacro.instrUctions 



PAGE 



000001 04000070(800 030 

000002 0e000671^S00 010 

000003 00721000C1$1 010 

000004 081552008800 010 

000005 080002000900 000 



107 

108 

109 

110 
111 

112 
113 



niTlAUlZS TWO PJUES- BEGINNING AT A LIST 
on riLE DESIGNATOR ,*pROS LOCATED AT AWD 

CALL: OSENtAWDiZ;) 



o 



CO WH 

(B M e 
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O 

^^ 
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O 
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116 










117 










118 










ll» 










120 










121 










122 




000006 


01000070)000 


030 


123 




0OO0O7 


oeooi47ipfloo 


010 






000010 


007210005173 


010 






000011 


001530008800. 


010 






000012 


00003200VOOO 


010 






000013 


003497009000 


010 


124 
125 

126 

127 
126 

129 

130 




000014 


10000070i800 


030 


131 




000015 


060022713000 


010 






000016 


00721000:203 


010 






000017 


00153000UOOO 


010 






000020. 


00D05200Ua00 


010 






000021 


003497009000 


010 







BASIC SA COORSs. ;. GE'RC EXAMPLES 

CALL' 3!»sNi CLOSEi GET,' PUT HACRO«INSTRUCTIONS 



03TAIN The next logical record from THE 

ajrrER onriLEAA and move it to working 

STORAGE AREA WSA 



PAGE 



:alL 6ET(rjLEAA4EN0AA«MSA) 



03TAIN The first logical record in The nekt 

9*(YSICAL record FROM FILEAA ASO MOVS- 
ir TO MOi^KlNG ST0RA3E AREA WSA 



:ALU StiTBKtFILEAA.ENDAA^WSAJ 



00 Ti 



n 

o 3 

• w 

o 

M O 

as f^ 
I 
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BASIC SA COOi^Se .. GErRC EXAMPLES 

CAI,L; 3?=N# CIpOSEi get; put HAeRO-lNSTRUcTjONS 



PA6E 



to 



.QQQQZ2- QOQQld 22^0. 03 000 
00C023 001546.7360 00 010 



000024 003479 2g60 00 010 

000025 001546 7260 00 010 



003475 
003475 010420208820 000 

000026 



000026 
000027 
00003P 
000031 
000032 



020000701800 
000033710000 
00721000:252 
001543000000 
003497009000 



030 
010 
010 
010 
010 



000033 130000701000 

000034 OOOO4071-0OO 



030 
010 



134 

135 

136 

137 

138 

139 

14-0 

141. 

142 

143 

144 

145 

146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 

162 Fza. 
163 

16i4 • 

165 • 

166 • 

167 • 

163 • 
169 • 
170 



171 
172 
173 
174 
175 

176 
177 



T3 INSERT The NEXT I.DQICAU RECORD INTq THE 
NSiXT available SPAC5 IN THE OUTPUT BUFFER 

T4s, SJZS OF THE LOGICAL RECORD MUST 

3=i3LACE0 IM WORD PLUS 1 OF THE 

rii.£ CO»JTROL SLOCK <<HBN CALL PUT MACRO |S USED 

SE^^ERAL KETmoOS CAN BE USgD 
TO PLACE A BIVABY VALUE IN THE 
RECORD SIZE 0"; THE FIL£ CONTROL BLOCK 

<l,J JSING A LiTsRAL 



^0X6 mXi,oU 
STX6 FILE8B*! 



(2; J OR USlNQ Thc! CONTENTS OF ANOTHER PJELO 



i.DX6 FOR 
STX« FILEBB*! 



JSE 

VFD 
JSE 



COUNT 

18/14,18/0 



IMSErT he next logical RECORD FROM AREA WSA INTO 
T-Jg NEXT AVAILABLE SPACE OF THE OUTPUT BUFFER 



CALL pJTCFilEBB^HSa) 



T3 inSert The next logical record aS The first logical 

^sCORO 0*! TME NEXT PHYSICAL RECORD FROM AREA HSA 



CALL PJT8K{FILEBB|WSA> 
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000036 OO1545O0O0O0 

000037 OO3457O0O0OO 



010 
010 



BASIC SA C0J^3 = „ Gi?sc EXAHPUES 

CALL 3?i.\|. CLOSE, GET, P^T MACRO.INSTRUCTIONS 



PAGE 



K3 
I-' 
N5 



ix) td M 



P3 

ft) 



pi M 



I M 
21 
O 

§1 

• txi 
o 

M O 

I 

ro 
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CAUL 39sN» CLOSE, GET, PUT KaCRO-JNSTRUCTJONS 

T-iis sam= operation could have been 

ASCOKPLISf^ED EaSJER USJNG THE CAUL COPY H^C^O 
CALL SiTtriLEAAiENOAA) 



:aLU C0PY{fILE3B,?ILEAA) 











lao 












181 








• 




182 
183 
184 
185 






000040 


010000701000 


030 


166 






000041 


000045716000 


010 








000042 


00721000x272 


010 








000043 


001530009POO 


010 








. 00CQ44 


08Q0520C980Q. 


010 








000045 


030C0070$000 


030 


187 






000Q46 


00005271i000 


010 








000047 


0O7210000273 


010 








000050 


ooi§45Qogoao 


010 








000051 


001530009000 


010 






N3 












h-' 
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§ I 
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CALL 3?s\, CLOSE, GET, PUT MACROs INSTRUCTIONS 

190 • 

191 ♦ 

192 » This is The end-of--iIle RouTiMt whe^e 

193 • :3\JTR0L will as TRA'JSrERRED WHEN ALL 

194 # D'l THE HPUT RECORDS HAVE BEEfg PROCESSED 

195 . 4M3 A 17 OCTAL END-Df-riLE MARK IS ENCOUNTERED 

1 y - * 

197 • TH= CALL CLOSE MACRO DISCONNECTS THE FILES 

198 . S'ECIFIEO. BY THE FIl£ DESIGNATOR WORDS 

" O^^^l S;So^%%°S III ^'SS E.DAA CALL =.0SEUWD,2) 

000054 007210000311 010 

O0D055 .001i>5200yQD0 010 

000056 000002009000 000 

. Q0D057 OiJOCa? QUO. 00 000 202 ^% GEFINI 

K3 

(-■ 
4^ 



•tJ td w 
fD W O 

n 

o o 

• w 

o 

M o 

OS ?? 
I 

ro 

-IN 
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BASIC SA COJ^Ss «. Gi?«C EXAMPi,E3 



PAGE 



11 



processivj fix=o length records 



003476 
003476 
003^13 OO35O6O0O0O0 010 
003514 
003662 



N3 



003736 
003723 003716403000 010 
005724 

000060 



205 
206 
207 
209 

209 
25.0 
211. 

212 

213 

214 

215 

216 » 

217 
218 

219 5'^D 

220 SUFFS 

221 use 

• 



222 
223 
224 
225 
226 
227 
22a 
229 

230 OHO 

231 syrps 
232 



This example sho*^s hqw tq process fixed 

„:N3TH SiCORDS AND HOys LOGICAL RECORDS 
'^31 FItiCC TO FILEOD. 

"].£ CONTROL BLOCK, FILE DESIGNATOR Wqro, 
SJ^FER, AND WORKING STORAGE AREA fToR 
IV^JT FUEGC USING 4. $ TAPE CC 
7I_= CONTROL CARD 



J3E, COUnT 

-ILC8 FlLECC,CCj3UFFCl», 101. 1.20 

VFD 3,9/FlLECCas/O 

33S 102 BUFFER fQR FILESC 

2SS 20 WORKING STORAGE AREA 



71. E COMTROL slock, file DESIGNATOR WoRo, 
AMO BUFFER FOR OUTPJT FILE DD USING 
A i TA9£ DO CONTROL CARD 



FILOS 

X 3SS 
JSE 



FlLEDD,DD,8yFFDl,, 201, 1,20 

18/FILEDD, 1/1,17/0 

202 BUFFER SqR FILEDD 
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0OP060 040000701600 030 

000061 00OC6?71'gO0 010 

. 000062 007210000363 010 

000063 00351300^000 010 

000064 OOOOOIOOOOOO 000 

000065 040000701900 030 
0P0066 000072711000 010 
000067 007210009364 010 

. _0QDQ70 _ 003723009000 010 

000071 000001009000 000 

000072 000024 2250 C3 000 

000073 003507 7*50 00 010 

000074 010000701000 030 
0000^5 000102710000 010 
0D0Q.76 OQ721DD00367 OlO 
000077 0O3S06O09O00 010 
000100. 000111000000 010 
OOPlOl 003662000000 010 
00D102 000024 2250 03 goO 

000103 003717 7:50 00 010 

000104 020CC0701gOO 030 

000105 00011l7i.OQOO 010 

000106 007210009372 oiO 

000107 0O371600OO00 010 

000110 00366200^000 OlO 

000111 070000701000 030 

000112 00011671Q000 010 

000113 00721000:573 oiO 

000114 003?1300aQ00 OiO 

000115 OOOOOlOOtJgOO 000 

000116 07g00O70lg00 030 

000117 000123715000 OlO 

000120 0072l000i374 010 

000121 00372300^000 010 

000122 oooooioojaoo ooo 



P33CE3SJM3 FIXED LENGTH RiCORDS 
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235 
236 
237 
23S 
239 
240 
241 
242 
243 



244 



245 

246 
247 



248 
249 
250 



252 



THIS IS AM EXAMPLE Of CODING TO 
5:CDRD SIZE OF iVfPUr AND OUTPUT 
4^3 THE TRANSFER QF DATA TO AND 
*IOR<ING STORAGE AREA WSC 



CALL OiJENJcWDil) 



ESTABLISH 

FILES 

FROM 



:aLL 3'eN{DWDi13 



.0X5 
5TX5 



9(20, DU 
FILECC*! 



:ALL 3=.T(FILECC,EN0E,WSC) 



PLACE 
INPUT 



RECORD SIZE 
fiLE IN FGB 



OF 



tOX5 i?20iDll 
STX5 FILEDD*1 
CALL PJT(FILED0,W3C) 



PLACE RECORD SIZE OF 
OUTPUT FILE IH FCB 



251 ENOC CALL ClOSE(CWD,1) 



CALL CL05e(DWD,1) 



i-a pd M 
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5ALL' ilT^lZ EXAMPLES 



PAGE 13 



255 • 

256 • 

257 t Tic CALL -^TREC CAN 3E USED Tq CREATE A 

258 • '.^SICAI RECCR3 4*^0 DIRECT IT TO ANY OyTPUT 

259 t >j:qj^ SE'SNOING 3M THE OEVJCi SPEcifUD 

260 « 3S,' THE riLE CONT!?OL CARp 

261 » 

262 • ?I„i' SONJTqOL BLOCK, FILE DESIGNATOR WORD, 



264 



» 



26S • 

004236 265 JSi CO^nT 

004236 267 ?.11CB OUTFLi EE, DT8SJFF 

269 e 

Se424l4Se60S CiO 26?. OlWo ^?D iS/SUTa,i/l#17/G 

270 6 

00^254 271 STaUrr. i.SS 32i SUFFER roS OUTFlJ. 






h3 


?C! 
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£13 


M H 


(K) 


>^ a 


ro 
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t^J M 
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K 
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CA^i, JT^aC EXAMPLES 

275 • 

276 • 

277 • T^lS IS AM EXAMPLE JSlNS CALL WTrej 

278 • TD :rEAT= A LOGICAL RECORD AND DIRECT 

279 • IT TO TA3E OR DJSC DEPENDING ON THE 
230 • ri_£ CONT!?OL CARD 

281 • 

lllill °??H^' ?'?; 5? 5?° Hi ' -^^ '30. DU PLACE RECORD SIZE IN 

000124 ^J^,^,Zi7 ?-^T^ 05 010 28< STA OUT^L*! FILE CONTROL aLCCK 

Q001?5 15O0OO7D1C00 030 285 :aCl «TR£cloUTk,-JSEET,.5 ,io5 '^ 

000126 000134710000 010 

000127 007210000435 010 
00C13O 00424600^000 010 

000131 0047??oOi|QOO 010 

000132 0072120C3000 010 
.-- 000133 00721300^000 010 

286 • 

287 » 

288 • A .^GICA^.: RECORD Wj.l BE CREATE: 
[:f 289 • JSIMG THE- COMTEWTS 3r THIS 

£ 290 • ri:|.o 

291 t 

292 » 

004755 293 JSg COUnT 
004755 294 *<s£Et 3SS 30 
00G134 295 jsg 



tr) t« w 

0: M H 
00 hrl CJ 

M M S 

n 

o a 

' w 

c 

I-' o 

ON W 

I 
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CAlU dJ^zZ EXAMPLES 
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298 










299 










300 










301 






, 




302 










303 










304 










305 










306 










307 










308 




000134 


000033 2330 03 


000 


309 




000135 


004247 73P0 00 


010 


310 




000136 


150C007CldOO 


030 


311 




00Q137 


OQQ14?7igoOO. 


010. 






000140 


0072l000if467 


010 






Q00141. 


00424603^000 


010 






000142 


005013008000 


010 






000143 


0072140C;GOO 


tilO 






000144 


005046009000 


010 






ho 






312 


• 


H 






313 


• 


vo 


0050^2 


3A4 




005013 


202063303462 


000 


315 


0TST9 


005014 


203145264§5l 


000 






005015 


442153313645 


000 






OQ5016 


20202020I820 


000 






OO5017 


20202020?e20 


000 






. 005020 


25202020^320 


000 






• 005021 


20202020«a20 


000 






005022 


20202020^620 


000 






005023 


20202020^020 


000 






005024 


202066313343 


000 


316 




005025 


202225202764 


000 






005Q26 


45233025<i42a 


000 






005027 


20202020^920 


000 






005030 


20202020^020 


ooo 






005031 


20202020?820 


000 






005032 


2D202020'*820 


000 






005(333 


202020204(J20 


000 






005034 


20202020^020 


000 






005035 


2020314?«(322 


000 


317 




005036 


31452151/020 


000 






005037 


2O202O20S02O 


000 






005Q40 


20202020f020 


000 






005041 


28202020^020 


000 






005042 


2P202020|{|20 


000 






005043 


202020203020 


000 






005044 


20202020^020 


000 






005045 


202020201020 


000 







TH=: ^OLLD'^l^iG EXaHP^ES CREaTE A LDSICAL RECORD 
JslMG TH= CALL KTRES- AND DIRECT THE RECORD 
T3. THE P.^INTER OR CARD PUMCH THROUQH THE 
•Jsi OF S SYSgUT EE FILE CONTROL CARD 

THIS IS 4^1 EXAMPLE JSlNG CALL WTREC 
T3 ?UNCH A BjNARy CAR0 



-DA »27|0U PLACE THE RECORD Sjzg j.^ 

3Ta OUTrL*l rjLE CONTROL SLOCK 
CALL WTREC«OUTr-L. 3TSTRj»l,REP22) 



JSE. COUNT 

3CI 9, THIS IMFORMATION 



3CI 9, WILL 3g PUNCHED 



331 9, in BINARY 




23^16-70 i?v26e 



BASIC S*. COQSSs -. GftJ-RC E^AMPi,ES 



PASE 



i6 



Q3?:46 uQOOODOQOOZZ OQQ 



313 * 

319 « 

32D » 

321 » 

322 6 

323 tt 

324- Ks.,i.22 3cT 
325 jSE 



srs:uT Mn^i sort toseTher all Records 

HAy/iNG THE SAHE REP3RT CODE 



00OOO00OO02g REPORT ficOE QP 22 



N3 
K3 
O 



>v 


f« 


W 


C3 


M 


H 


0<5 


»^ 


CJ 


ro 


W 


O 




?d 




M 


W 
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Oi 
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H 




w 


ffl 




s; 
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O 
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O 
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ho 
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PAGE 



i7 



CALL WT^E: EXAMPLES 



N3 









328 














329 














330 




HlS IS 


AN EXAMPLE J^ING CALL WTREC 








331 




T3 »UMCH 


A HOLLERITH CARD 








332 














333 








000145 


OO0016 2390 03 


000 


33* 




..OA 


«14,DU 


000146 


004247 7»50 00 


010 


335 




STA 


0UTFL*1 


000147 


150000705000 


030 


336 




:ALL. i^TSEC<0gTF'L,<4SPUN|?2,R£P22) 


000150 


0001567X0000 


010 










000151 


0072100D9320 


010 










000152 


OO42460C§000 


010 










000153 


00504700:000 


019 










000154 


007215000QOO 


010 










000155 


00504.600?DOO 


010 


337 
333 


• 
» 








00fC47 


339 




JSg 


COUNT 


0QfD"47 


202063303162 


000 


340 


«SPU« 331 


9, THIS INFORMATION WILL 8E 


005050 


203145264651 


000 










005Q51 


442163312645 


000 










005052 


20663143'»320 


000 










00§053 


22252020^020 


000 










005054 


2O202020?Q20 


000 










005055 


2O202D20202O 


000 










005056 


20202020?020 


000 










Q05Q57. 


222020202020 


000 










005060 


202047642S23 


000 


341 




3CI 


5, PUNCHsD IN HOLLERITH 


005061 


.30252420^145 


000 










005062 


203046432225 


000 










005Q63 


51316330^020 


000 










005064 


20202020^020 


000 












000156 


342 




■ JSE 
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N3 
N3 



BASIC SA CqJ^SS' ». GErRC EXAMPLES 



000156 000025 2350 Q3 000 

000157 004247 7»S0 00 010 

000160 15000070$000 030 

000161 000l677iogo(j qiO 
000162. uG72iCQCi54l. 010 

000163 0042460COOOO 010 

000164 00506500:000 010 
00C165 0051120000-00 OlO 
t]0Q166 00504600^000 010 



005065 

005065 202063303162 000 

005066 203145264651 000 

005067 442163314445 000 

005070 20202020^020 000 

005071 2e202020?d?0 000 

005072 202020208020 000 
,005Q73 202Q202u2Q20 000 

005074 202020202d20 ' 000 

005075 2e2Q2020<»S20 000 
00507^ 202066315343 000 
905077 2O222520!?5l 000 

005100 314563252420 000 

005101 28202020?Q20 000 
0^5102 292C2020?020 000 
0051133 29202020<(!20 000 

005104 28202020i;620 000 

005105 20202020^220 000 

005106 20202020?320 000 

005107 202G2020?Q20 000 

005110 28202020^020 000 

005111 77040000ii)800 000 



PAGE 



la 



CALL- WT?b5 examples 



345 
346 
347 
34B 
349 
350 
351 
352 
353 



This is an example JSjms call htrec 
t3 =»rint a line 



.OA a2l,DU HOVE RECORD SiZK INCLUDING 

STA OUTFL*! THE SLEW CHARACTER TO THE FC8 
:ALI MTRfcC(0UTFL..>RWS,PRLlN,REP22) 



354 * 
355. • . 
356 
357 PRWS 



358 



359 

360 
361 
362 
363 
364 
365 
366 



J3E 
3CI 



COUNT 

9, THIS INFORMATION 



3:1 



9, WILL 3E PRINTED 



3CI 

OCT 



2i 

77Q400000009 



PRlNTgR SLEW CHARACTER 



A MkDIA code of 3 DIRECTS THIS 
15C3RD THROUSH SYSOJT TO THE PRINTER 



005112 000000 000003 000 36rPRL.iM Z=ro Q,3 



MEDIA CODE 
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370 












371 












372 




T^:I3 jS 4,v EXAMPLE JSinG CALL 








373 




T3^ WRITE A PRINT. LI^E 








374 












375 








005113 


376 




?:IUC8 FLFr,rF,8JrEF 


00S130 


005123400000 


010 


377 


rrwD 


V'D 13/rLFr4l/lil7/0 




005131 


378 


a'jrre 


■'■ 3SS 321 




000167 


379 




JSE 








330 


• 










381 


• 




000167 


000026 2260 03 


000 


382 




wOX6 822, dU 


992J2? 


005124 7J60 CO 


010 


383 




srx* FLrr*i 


000171 


..liOCp070lOOO 


030 


384 




:alL PSINT{FLrFjFf«S,j2) 


0001^2 


000177710QOO 


010 








. ..Q00173. 


.0072lDOCi;600.. 


010 








000174 


OO5123O00OOO 


010 








000175 


00 563 20 05 000 


010 








000176 


007215009000 


010 








N3 






385 


* 




U> 






.386 


• 






005632. 


337 




JSE. COUNT 


005632 


20206330it62 


000 


388 


rrws 


3:1 9, TWIS INFORMATION 


005633 


203145264651 


000 








005634 


442163314645 


000 








005635 


292g2020?S20. 


000 








005636 


2B202020?fi20 


000 








005637 


202020203820 


000 








005640 


20202020*020 


000. 








005641 


20202020?d20 


000 








005642 


20202020^920 


000 








005643 


2O2066314343 


000 


389 




351 9, HIU 36 PRINTED 


005644 


202225205751 


000 








005645 


31456323*420 


000 








005646 


2O202020?Q2O 


000 








Q05647 


262020202620 


000 








005650 


2S2G20202Q20 


000 








005651 


20202020*620 


000 








005652 


20202020^020 


000 








005653 


2B202020?920 


000 








005654 


202020202020 


000 


390 




3SI 4, 


005655 


2e202020<G20 


000 








005656 


20202020^020 


000 








005657 


2fi202020gd20 


000 










000l?7 


391 




jse 



it3 t« M 
» M H 
3Q "fl a 

M M a 

00 55 H 

n 

W K 

§1 

• W 

Q 

(-■ O 

NJ 
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BASIC SA COaSSs ^ GEi-ac EXAMPLES 



030 
010 
010 
010 
010 
010 



000177 120000701-000 

000200 000205710000 

000201 007210000620 

000202 00512300^'000 

000203 00566000yc00 
0^0204 On72l60C?000 

005660 

005660 202063303162 000 

005661 20514?25!651 000 
0C5662 442163312645 000 

005662 2D2C202u|G20 QOQ 
005664 222020201(320 000 
0Q5665 2C2D2D2Q2520 000 

005666 20202020^(320 000 

005667 2C202020«820 000 

005670 20202020^020 ■ 000 

005671 202066312343 000 

005672 262225204764 000 
003673 45233025f420 000 

005674 20202020^620 000 

005675 222020201^320 000 

005676 ?02C2O2O?O2O 000 

005677 2G?0202ngQ20 000 

005700 2D202020<020 000 

005701 20202020?fl20 000 

005702 20203145i;a22 000 

005703 314521517020 000 

005704 20202020?B20 000 
0057^15 2fi202020?G20 000 
005706 2O2O232O?02O 000 
905707 2e202020iB20 000 

000209 



PAGE 



20 



CKl »UV:-I EXAMPLES 



394 • 

395 • 

396 « 

397 • 

398 t 

399 • 

40 0- 



T^|3 IS 4.V EXAMPLE JSJNG CALL PUNCH 
TD 'UNCW 9INARY CARiJS 

:all '»JvcH{ri,Fr,BiNWs,.o) 



401 J3E 

402 SJVJWS 331 



COUNT 

9, TWIS INF-ORMATICS 



403 



3CI 9, WIU sE PUNCHED 



404 



. 3CI 6, IN SIVaRY 



405 



JSE 



hd i=d c/D 



P3 

OQ 

M 



G 
O 



!s m 
S H 

n 

§1 

o 

M O 

I 

-IN 
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to 



0Q0205 
000206 
90D207 
000210 

00C211 
000212 



005710 
0037U 
005712 
005713 
009714 
0Q5715 
005716 
005717 
005720 
005721 
005722 
005723 



120000701000 030 

000213710000 010 

00721000^636 010 

005123000000 010 

Q057iQOOvQOO 010 

007214003000 010 



CALl.: tJMSH EXA>1PLES 



408 
409 
410 
411 
412 
413 



T<41S IS kH BXAMpUE JSING CALL pUNCH 
T3 'U.NCH •lOLLBRITH SABOS . 



:all. pJ»jCH{FLrr^pJNWs,»i) 



005710 

202063303162 000 

203145264§5l 000 

442163312645 qOO 

2Q663143?320 000 

22252047H45 000 

23302524^320 000 

2Q202020?G20 ' 000 

222020203320 000 

2a202020?020 000 

29203l45ga30 000 • 43,9 

46434325»131 000 

633Q202gfS2p 000 

000213 420 



43.5. » 
416 • 
417 

413 pysjys 



J3E SOUNT 

331 9, TNJS I.^r'aKHATJO.'J WILL 3S Py?4C^S0 



331 3, IN HOi-LgRlTw 



J3e 




39686 01 U3-16-70 lf.268 



N3 
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BASIC SA eOJ^3=. . GErRC EXAMPLES 
CALLi ! 3=0 IT 



PAGE 



22 



000213 160000701000 030 

000214 0002207iyQOO 010 

000215 00721000^657 010 

000216 005724000000 010 

000217 OQC055CCJ300 000 



005724 

005724 005731 000001 OlO 

005725 005743 00000? 010 

005726 005767 OJQOOS OlO 

005727 005771 000007 OiO 
005730 005772 0^0005 OiO 



005731 
005732 
005733 
Q05734 
005735 
005736 
005737 
005740 
005741 

005742 



202063303162 
203145264^51 
44216331*645 
20663143S320 
22252020?020 
202031452225 
516325248031 
452026313^62 
632043312525 
2a202020$fi20 



000 
000 
000 
000 
000 
000 
000 

ooo 

000 
000 



005743 2O2063303162 

005744 203145264651 



000 
000 
000 



423 
424 
425 
426 
427 
428 
429 
430 
<3l 



THS: CALL. lOEDlT INITJALIZES PARAMETERS 
T-^AT WILLI BE USED AS fiOITiNG FUNCTIONS 
tl-^zH EITHER CALL PRINT OR CALL- PUNCH 



CALL I3E01T{LLIST,5> 



432 » 

433 • 

434 * 
435. # 
436 4 
437 

438 LLIST 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 



LIST OF CONTROL PARAMETERS anq qoDES 



JSE 

2:R0 

Z=RO 

Z = RO 

Z=RO 

ZiRO 



COUNT 
HEADl.l. 

HEAD2,2 
PCHCD.J 
RPCDi7 
PGN0,5 



T:N WORDS Tq BE INS=RT£0 IN pRINl pOSlTjONS 
D-' 31 - 90 OF THE FIRST LINE OF THE HEADING 
*IITH CALLi PRINT 



<50 HEADl. 331 5, THIS INFORMATION WILL BE 



451 



452 • 

453 • 

454 • 

455 • 

456 « 

457 * 

458 HEAD? 



3CI 



5, INSERTED IN fjRST LlNg; 



TfiMTY U3R0S To BE JSED AS THE SECOND 
HsUDING.LJNE OF EACH PAGE WITH CALL PRINT 

351 9, THIS INFORMATIO)^ WILL 



ID fO M 

> W H 

O frl C 

W W O 

t« W 

NJ M 2 

I-' 3 H 

O 

^ 5 

o o 

■ w 
o 

M O 
OS ^ 

Ni 
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Qkil: I350JT 



N3 



005746 
005747 
Q05750 
005751 
005752 
005753 
005754 
005755 
005756 
005757 
005760 
005761 
005762 
005763 
005764 
005765 
009766 



005767 
00577Q 



206631434920 

202020202020 
20202020^020 
28202020^020 
2020a02CiQ20 
28202020^020 
202022252Q47 
5l3i4563;^524 
20216220iJ330 
25202020^!Q20 
2e202020i$Q20 
20202020^020 
20202020(^020 
20202020?020 
28202020SCI20 
202062642220 
3Q292124U45 



272151000001 
000023204320 



005771 000000000024 



005772 000000010000 



000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 



000 
000 



000 



000 



459. 



460 

461 
462 
463 
464 
465 
466 
467 
469 
469 

470 
471 
472 
473 
474 
«75 

476 
477 
478 
479 
480 

481 
482 
483 
484 



3:1 



9, BE PRINTED AS TME 



3:1 



SUB HEADING 



?Qi*Gi 3vl 



T+IS rflLl.; BE PUVCHEO IN COUS, 73 » 80 
0"! EACH 3AR0 WITH T-JE CALL PSJMCH 
A^D EACH CARD WILL 3£ SEQUENCED 
-VJ^SEBEO 3E8INN2!4S WITH OOlQO 



2iGAR00103 



T^:I3 IS USED To CHAVGE THE REPORT 
S30S WITH. THE CALL *RINT 
OJTAL 74 IS ASSUMED 3V SYSOUT 



RPSD OEC 
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The PAGES or The oUTpur report wji.i. 

3ii >1UHBERED BEQIMNIMG WITH THIS VALUE 



PSMO 3CI 



liOOOiOO 




STUDENT HANDBOOK 
REFERENCE NO. 17-1 



FLOATING LOAD/STORE OPERATIONS 



Y-PAIR 




A-REGiSTER 


Q-REGISTER 


V ^ 7 rone c d J 




-D.P-;^ 



12 3 4 5 6 7 



RANGE 
+127 TO 



-128 



EXPONENT REGISTER 



228 



STUDENT HANDBOOK 
REFERENCE NO. 17-2 



FLOATING LOAD/STORE 

FLD FST 

DFLD DFST 

LDE STE 

FSTR 



229 



STUDENT HANDBOOK 
REFERENCE NO. 17-3 



LOADING EXPONENT REGISTER 



EXAMPLE: 



LDE 



=35825. DU 



ASSEMBLY 
TIME 



INSTRUCTION 
WORD 



EXECUTION 
TIME 







li 





17 18 

OiOOl 000 110 



25 35 



Oi 



17 



1 






ooioooii; 


LDE 


DU 


1 

















230 



STUDENT HANDBOOK 
REFERENCE NO. 17-4 



FLOATING POINT ARITHMETIC 

FAD FSB 

DFAD DFSB 

ADE 

UFA UFS 

DUFA DUFS 

FMO FNEG 



231 



FLOATING POINT 
MULTIPLY AND DIVIDE 



FMP 


FDV 


DFMP 


DFDV 


UFM 


FD 


DUFM 


DFD 



STUDENT HANDBOOK 
REFERENCE N0„ 17-5 



232 



STUDENT HANDBOOK 
REFERENCE NO. 17- 



FLOATING POINT COMPARE 



FCMP Y 

DFCMP Y-PAIR 

FCMG Y 

DFCMG Y-PAIR 



233 



FLOATING POINT 



ASSEMBLY 




















NOTATION 


FLOATING POINT MEMORY WORD 






OCTAL 




S EXPONENT 


S MANTISSA 




















= J 


lIlllllOl 


110 


on 


001 


100 


no 


on 


001 


100 


no 




772631i|63W5 


= .2 


1 1111110 


oliio 


oil 


001 


100 


no 


on 


001 


100 


no 




774631463146 


= .3 


1 1111111 


otioo 


110 


on 


001 


100 


no 


on 


001 


101 




776463146315 


= .4 


1 1111111 


uo 


oil 


001 


100 


no 


on 


001 


100 


no 




776631463146 


= .5 


0000000 


100 


000 


000 


000 


000 


000 


000 


000 


U(X) 




OOOtlOOOOOOOO 


= .6 


0000000 


0|100 


m 


on 


001 


100 


m 


on 


001 


IDl 




000463146315 


= .7 


0000000 


101 


100 


no 


on 


001 


100 


no 


on 


010 


s 000546314632 


= .8 


0000000 


o|nn 


on 


001 


100 


no 


on 


001 


100 


no 


000631463146 


■ = .9 


olooooooo 


111 


001 


100 


no 


on 


001 


100 


no 


on 


000714531463 


= .10 


1 1111101 


OlllO 


on 


001 


100 


no 


on 


001 


100 


JIO 


7/2631463146 


= 0. 


1 0000000 


000 


000 


000 


000 


000 


000 


000 


000 


000 




400000000000 


= 1. 


0000001 


100 


000 


000 


000 


000 


000 


000 


000 


000 




002400000000 


= 2. 


0000010 


100 


000 


000 


000 


000 


000 


000 


000 


000 




004400000000 


= 3. 


0000010 


OlllO 


000 


000 


000 


000 


000 


000 


000 


000 




004600000000 


= ^. 


0000011 


100 


000 


000 


000 


000 


000 


000 


000 


000 




006400000000 


= 5. 


0000011 


101 


000 


000 


000 


000 


000 


000 


000 


000 




006500000000 



FLOAT I N6 PO I NT 



ASSEMBLY 
NOTATION 



FLOATING POINT MEM3RY WORD 



OCTAL 



= -1. 

= -2. 
= -3. 
= -4. 
= -5. 
= -.1 
= -.2 
= -.3 

= -.5 



S 

olo 
olo 
olo 
olo 
olo 
111 
111 
ill 

111 

111 



EXPONENT 

00000 
000 00 
00001 
1 
00001 
11110 

mil 
mil 
mil 
mil 



S MANTISSA 

llOOO 000 

1 llOOO 000 
llOlO 000 
llOOO 000 
lillOll 000 
llllOOl 100 
ollfOOl 100 
ijllOll 001 
IfllOOl 100 
11 000 (XD 



000 000 

000 000 

000 000 

000 000 

000 000 

110 on 

no oil 

100 110' 

110 ou 

000 000 



000 000 

000 000 

(m 000 

000 000 

000 000 

001 100 
001 100 
oil 001 
001 100 
000 000 



000 000 000- 

OX) 000 000 

000 000 000 

000 000 000 

000 000 000 

110 oil 010 

no ou 010 

100 110 ou 

UO ou 010 

000 000 000 



001000000000 
003000000000 
005200000000 
005000000000 
007300)00000 
77314531^32 
775M314632 
7773M31463 
777B5314632 
777000000000 



pa M 

>Tj a 
td o 

M a 

S H 

n 

si 

o 
M o 

00 



FLOATING POINT 



to 

0^ 



ASSEMBLY 










NOTATION 


FLOATING POINT MEMDRY WORD 






octal 




EXPONENT 


mantissa/unnormali 7Fn 












= 1.55Q 


0000110 


001 111 100 000 000 000 
mantissa/normali7fd 


000 


000 


000 




014174000000 




0000100 


111 no 000 000 000 000 


000 


000 


000 




010760000000 


= 1.55&1 


1 1111110 


100 111 101 Oil 100 001 


010 


001 


ni 




774475341217 


= 5.12D2 


0001010 


100 000 000 000 000 000 


000 


000 


000 




024400000000 




0000000 


000 000 000 000 000 000 


000 


000 


000 




000000000000 


= 5.2D-1 


0000000 


100 oco no 001 ooi ooi 


101 


110 


100 




000405111564 


= 12345.12345 


001100 


OlUO 000 001 110 010 001 


111 


110 


oil 




034501621763 


= 320.,DU 


0001001 


101 000 000 


TRUNCAlbU a BIT 17 








002500 



W V. 

M C 



n 



o 



2 

c 
tt 
c 
»- c 
~-J ?^ 

I 



STUDENT HANDBOOK 
REFERENCE NO. 19-1 



RFfilSTFR THEN INDIRECT 




I FETCH 
CONTENTS 
INDIR WORD 




PERFORM 

R AS 
SPECIFIED 



STOP 





€) 



237 



STUDENT HANDBOOK 
REFERENCE NO. 19-2 



I n A 



3000.3* C(X3)=50 




TEMP. EFF. ADDR.= 3000+C(X3)=3G5 



Kr 



(3050) XXX HOGG 




Rl MODIFICATION 



23; 



STUDENT HANDBOOK 
REFERENCE NO. 19-3 



LDQ 



^ooo,o* : c(xo)=ioo 




(moo) XXX H200, I* C(XI) = 200 




(HUOO) XXX 4600,2* C(X2)=300 




(H900) XXX 5000,1 C(X I ) = (ST ILL)200 




Rl MODIFICATION 
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STUDENT HANDBOOK 
REFERENCE NO. 19-4 



R F C? I $ T E R INDIRECT ( R I ) 



PERFORM -mE REGISTER MODIFICATION TO OBTAIN THE ADDRESS OF THE INDIRECT 
WORD. 

IF THE INDIRECT WORD SPECIFIES FURTHER INDIRECTION/ THEN FETCH THE 
NE>a INDIRECT WORD. 

CEASE INDIRECTION WHEN THE CANDIDATE FOR THE ACTUAL EFFECTIVE ADDRESS 
IS EITHER; 

1. NOT INDEXED AT ALL 

2. INDEXED BY A REGISTER (R) TYPE 

3. INDEXED BY AN INDIRECT THEN TALLY (IT) TYPE 

THE VARIATIONS DU AND DL OF REGISTER (R) MODIFICATION CANNOT BE USED 
WITH (RI) MODIFICATION. 



WHEN WORKING WITH (RI) WE USE THE: 
INDEX REGISTERS 
A~REGISTER 
Q-REGISTER 
INSTRUCTION COUNTER 



)(N (N = 0- 7) 

(UPPER AND LOWER PORTIONS) 

(upper AND LOWER PORTIONS) 

IC 



240 



STUDENT HANDBOOK 
REFERENCE NO. 19-5 



ALGORilHMS : 
REGISTER AND INDIRECT (Rl) 



PERmSSiBLE EFFECIiVE CODING 

REGiSTERS ADDRESS IQRmi 

Xn yi y + C(Xn) 0-17 Y,G-7 

AU yi y + C(A) 0-17 Y,AU* 

AL yi y + C(A) 18-35 Y,AL* 

QU yi y + C(Q) 0-17 Y.QU* 

QL yi y + C(Q) 18-35 Y.QL* 



yi y + C(IC) 0-17 Y, IC 



N yi y Y.N* 

or 



Y. 



* 



24X 



INDIRECT THEN REGISTER 



STUDENT HANDBOOK 
REFERENCE NO. 19-6 



IR 



STORE 
REGISTER 
DESIGNATOR 




FETCH 
CONTENTS 
INDIR WORD 




ADD 
REGISTER 



I 



TM = IR 



YES 



FETCH 
SAVED 
TD 



m 



j3_ 



TD 




/stop 
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STUDENT HANDBOOK 
REFERENCE NO, 19-7 



LDA 



3000, *5 X5 SAVED 




(3000) XXX 1000. *7 X5 NOW REPLACED BY X7 




(1000) XXX 200 CEASE INDIRECTION AND MODIFY 
USING X7 




R MODIFICATION 



243 



STUDENT HANDBOOK 
REFERENCE NO. 19- 



INDIRECT REGISTER (IR) 



REGISTER SPECIFIED IS PLACED IN A SAVE-STORE AREA. 

ADDRESS IS USED TO LOCATE THE INDIRECT WORD. 

PROCESS IS CONTINUED UNTIL THE CANDIDATE FOR THE ACTUAL 
EFFECTIVE ADDRESS IS EITHER; 

1. NOT INDEXED AT ALL 

2. INDEXED BY A REGISTER (R) TYPE 

3. INDEXED BY AN INDIRECT THEN TALLY (IT) TYPE 

THE VARIATIONS DU AND DL OF REGISTER (R) MODIFICATION 
WITH (IR) MODIFICATION. 



WHEN THE SEARCH FOR THE ACTUAL EFFECTIVE ADDRESS IS TERMINATED/ 
THE LAST MODIFICATION PERFORMED IS DEPENDENT UPON THE CONTENTS 
OF THE SAVE-STORE AREA. 



WHEN WORKING WITH (IR) WE USE THE; 

INDEX REGISTER 
A-REGISTER 
Q-REGISTER 
INSTRUCTION COUNTER 



Xn (N = - 7) 

(upper and lower portions) 
(upper and lower portions) 
IC 



2ii4 



STUDENT HANDBOOK 
REFERENCE NO. 19-9 



ALGORITHMS: 



INDIRECT THEN REGISTER (IR) 



PERMISSIBLE 
REGISTERS 



iEEECJiVE 
ADDRESS 



CODING 
FORMAT 



Xn 


yl = y ( 


AU 


yi - y ( 


AL 


yi - y ( 


QU 


yi - y ( 


QL 


yi - V ( 


IC 


yi = y ( 


N 


y I - y ( 



SAVE C(Xn)0-l7) Y,*0-7 

SAVE C(AU)0-I7) Y,*AU 

= y (SAVE C(AL)l8-35) Y,*AL 

= y (SAVE C(QU)0-I7) Y,*QU 

SAVE C(QL)l8-35) Y,*QL 

SAVE C(IC)0-I7) Y,*IC 

SAVE NO REGISTER) Y,*N 
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STUDENT HANDBOOK 
REFERENCE NO. 19-10 



LDA 



500, *IC IC SAVED 



500 


LDA 


*IC 



(500) XXX 300. *2 IC IS REPLACED B^ X2 



300 


XXX 


*2 



(300) XXX 2000,3* C(X3)=I000. USE X3; X 
STILL SAVED. 



2000 


XXX 


3* 



(3000) XXX 200. H USE X2 ; XH IGNORED 



200 


XXX 


u 

1 



R AND Rl MODIFICATION 



246 



EXAMPLE I 



STUDENT HANDBOOK 
REFERENCE NO. 19-11 



FIRST ^ ^ 
SEC0ND+C(A)o_|7 



LDA 
STA 



SECOND. AU 
THIRD, I • 



TH1RD+C(XI )o_17 





EXAMPLE 2 


NONE 

ONCE 


MPY 
ARG 




TWICE+C(QU) 




EXAMPLE 3 


A 


LDA 
ARG 




B+C(Q),8.35 



ONCE,* 
TWIC^.QU 



A,*QL 
B 
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STUDENT HANDBOOK 
REFERENCE NO. 19 -1^ 



EXAMPLE 4 






C 



LDA 
ARG 
ARG 
ARG 


B,*3 

D,*QU 


E^C(Q)o. 


- 7 




EXAMPLE 5 






A 
B+C(X5) 


LDA 
ARG 
ARG 


A*3 

c, c 



C+C(X3) 



EXAMPLE 6 




LDA 
STA 


Z,*3 
B.DU 


NOT VALID 
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STUDENT HANDBOOK 
REFERENCE NO, 19-13 



EXAMPLE 7 

. LDA A, 3* 

A*C(X3) STA B *3 

B LDQ C.*N 

C STQ D.l* 

D+C(XI) ARG E * 

E ARG F,3 



F 



EXAMPLE 8 



5TART LDA A, 7 

A+C(X7) ARG B,^ 

B-C(X4) ARG C.5 

C+C(X5) . ARG D.* 



2 ARG E,3^ 

3D ARG E.ID 

E TALLY F.IOC 



1 p 

2 E ^ C(X3) 

3 F 



249 



FIXED-POINT DATA FORMATS 



o 






SINGLE PRECISION 


35 


36-BIT OPERAND 





DOUBLE PRECISION 


35 


FIRST 36-BIT OPERAND 


36 




71 


SECOND 36-BIT OPERAND 





HALF WORD 
17 18 


35 


UPPER 18-BIT 
HALF WORD 


LOWER 18-BIT 
HALF WORD 



W H 

^ a 

• W 

si 



FLOATING-POINT DATA FORMATS 










7 


8 


SING! F PRECISION 


35 


8-BIT 
EXPONENT 




28-BIT 
MTISSA 




7 8 
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Octal representation of the operation code consists of three octal digits corresponding 
to instruction bit positions 18-26 and a zero (0) or one (1) for instruction bit position 
27 (the EIS bit). 



Figure 1-2. Operation Code Map for the Extended Instructions 
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Octal representation of the operation code consists of three octal digits corresponding 
to instruction bit positions 18-26 and a 2ero(0) or one (1) for instruction bit position 
27 (the EIS bit). 



Figure 1-2 (cont). Operation Code Map for the Extended Instructions 
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STUDENT HANDBOOK 
REFERENCE NO. 21-2 



COMMON SYSTEM FILES 



FILE CODE 



NAME 



REMARKS 



A* 



B* 



C* 

G* 

H* 
I* 
K* 

L* 

p* 
R* 



ALTER FILE 



OBJECT PROGRAM 
FILE 



BINARY DECK FILE 

GMAP SOURCE FILE 

PROGRAM LINK FILE 

DATA STORAGE FILE 

COMPRESSED DECK 
FILE 

SYSTEM SUBROUTINE 
LIBRARY FILE 

SYSTEM OUTPUT FILE 

LOADER INPUT FILE 



Created when System Input (GIN) reads $ UPDATE 
card. $ ALTER cards and source cards put on 
A*. 

Created by General Loader (GLOAD) when 
$ EXECUTE included in source deck and no fatal 
error occurred during compilation. (General 
Loader loads from B* rather than from R* for 
compile-and-execute option) 

Created when binary deck option ($ GMAP DECK) 
is specified. Goes to SYSOUT — report code: 
76 . 
8 
System Input (GIN) creates G* when it sees 
$ GMAP. COBOL & FORTRAN create G* as output 
file. Used as input to GMAP Assembler. 

Used for temporary storage of programs that 
are called into and out of memory. 

Used as storage area for input data required 
by User Programs. 

Created when COMDK option specified in language 
processor control card ($ GMAP COMDK). 

Appropriate System Subroutines loaded as 
required. 

Collection of all Systems Output. 

Normal Loader Input File. Includes directives 
to General Loader (GLOAD) as well as binary 
programs. $SOURCE directive generated by 
system and placed on R* for compile-and-execute 
Jobs instructs General Loader to load from B* 
rather than R*. 
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EXERCISE NO. 1 



BINARY AND OCTAL REPRESENTATION 



1. Do the following number conversions; 



a< 


(285)^^ = ( 


>8-< 


\ 


b. 


(.75)^^ = ( 


) - < 
8 


>2 


c. 


(65)3 = ^ 


\o " ' 


\ 


d. 


(.101) J, - ( 


v-< 


\o 


e. 


(1101)^ - ( 


>8°< 


\o 


f. 


(.3l)g = ( 


>io ■ < 


) 

2 


g- 


(1011011) = 
2 


( ), - ( 


) 
10 


h. 


<«io ■ < 


. \-' 


h 



2. Do the following arithmetic operations: 



a. 


(1011)^ + (111)^ - ( 




\ 


bi 


(23)^ . (57)^ = ( 


\ 




c. 


(1110)2 - (U)^ = ( 


) 
2 




d. 


(6307 )g - (1436) g = ( 




h 


e. 


(II161I) - (11001) = ( 




\ 



f . (110)^ + (11)2 + OOD^ + (111)2 
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EXERCISE NO. 2 

DATA MOVEMENT AND ARITHMETIC OPERATIONS 

1. Move 150 words from "Table A" to "Table B." Check each word and: 

a. If negative, add one to "NEC" counter. 

b. If zero, add one to "ZERO" counter. 

Update your instruction word addresses without using register modification. 

2. Repeat the problem for Step #1, except reverse the order of the Table 
and use register address modification. 

3. Show the coding to complement a negative number back into its true form. 
Do not use the "NEG" instruction. 

4. Show the coding to perform the following calculation: 

(A • B) - C 



+ E = F 



Note: If D equal to zero, store zero's in "F,' 
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EXERCISE NO. 3 
DATA REPRESEMTATION AND SHIFT OPERATIONS 

1. Create the following values In memory by means of pseudo operations: 

A. 1492^0 

B. 3466g 

C. 1903^^0 ^'^ upper 18 bits 

D. 7700773 in upper 18 bits 

E. 3.1416^0 

F. 7.9 X 103 

G. 83.5 X 109 in double lirecision 
H, 183 X 10"3' scaled to Bit 24 

^' L^^i^^ °^ ^^^ ^' ^ ^^^'^ °''^''^ ^^» ^ ^^^^ °^ 28io, 18 bits of address 

J. The statement "THREE-D SYSTEM" 

2. Shift the binary number In memory location "Place" three binary places to 
the left and store in "New" 

A. Question: What effect does this operation have ott this value? 

3. Add "A" ( = 14.73B23) to "B" ( - 6.097627) and store in Location "C" 

4. Show the control cards and deck setup necessary to perform the following 
jobs: 

A. GMAP assembly and execute 

B. GMAP and FORTRAN assembly and execute 

C. Binary object deck and execute 
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EXERCISE NO. 4 



INDIRECT THEN TALLY ADDRESS MODIFICATION 



1. Code Problems 1 and 2 of Exercise #2 using Tally operations. 



2. There are ten (10) words of 6-blt BCD characters beginning at Location 
"TABLEA.," Completely reverse the characters so that the first 
character of the first word becomes the last characters of the last 
word and so on. Store result in TABLEB. 



Write the GMAP coding to do the following: 

3. Cause a fault trap to occur. 

4. Load A with B indirect. 

5. Move 5 characters starting with character position 3 in TAB to PRTOUT 
starting in character position 5. Use tally modification. 

6. Move a 50 word table (TABl) to TAB2 using tallies. 

7. Do part 6 using LDAQ, STAQ. 

8. Give the major differenca b(?it-v-een CI and SC modification. 



290 



EXERCISE NO. 5 



mSCELJLANEOUS INSTRUCTIONS 



1. Code Problem tfl of Exercise //2 using a Repeat type instruction. 

2. Conveirt a binary value in Location "BIN" to BCD and store in "BCDNR." 

. The maximum size of the binary number will not exceed 7 BCD digits when 
converted. 

3. A physical record of 1000 words starts at Location "WORD" and is 
composed of lO-word logical records. If the first word of a logical 
record is negative, the logical record is to be moved to a second table 
starting at Location "WORK." 

4. Write the GMAP coding to do the following: 

a. Move a 50 word table using indexing from TABl to TAB2. 

b. Do part "a'' using RPD. 

c. Find the data record with a key of 2k^ in a 50 recprd chain 
starting at MASCHN. 

d. Count all numbers <=C0 or:r=» 50 in table TAB which is 100 words long. 

5. Show the contents of the instruction word. 

a. RPT 10,1 

b. RPDA 25,2,TZE,TMI 
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EXERCISE NO. 6 



PSEUDO OPERATIONS 



List the pseudo-operation which will do the foliowi.ig: 

1. Reserve 500 words of core with the first word labeled Al, 

2. Reserve 500 words of core with word 501 labeled A2. 

3. Program documentation 

4. Page title 

5. Termination of assembly 

6. Creates entry points 

7. Used to begin a subroutine 

8. Specifies labeled or blank common mode. 
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HoEieywell 
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(MAP STDDENT EXERCISE #7 SYMBOLIC 


CODING FORMS 


PROBLEM ^^^^ ^^^ Coding Errors only and describe them in the Comments Field 


PROGRAM 


M 


Do not concern yourself with possible programming logxc errorSo 


PAGE OF 


LOCATiOW 
1 2 6 


1 

7 


OPERATION 
8 U 


15 


ADDRESS, A^DIFiER 
1« 


COMMENTS 
32 72 


IDENTJFl- 
CATION 

73 80 


« 




E 


ORG 




2358 


« 




im 


LDA 


GOOD 








STA 


„OCT 


' 




ANA 


0NE,X7 






GO 


BOOL 


2286 








RPD ■ 


29,3,TZE,TRA 






T.BAQ 


REG, 6 


. 






CMPO 


.OCT 


. 




TTF 


IC-2 








ANDQ 


HI 








TZE 


HALT 






HELP 


LDX 


2,0,DU 








AEL 


24,7 








ASQ 


BYE,DU 






GOOD 





SEEG 


REG 






A=3 
HALT 


7 


TMT 


-FKT.P 






MME 


GESTOP 


- 






ORG 


712345 






GOOD 


BCI 


4,1 b-ape you got this correct. 




REG 


BSS 


8 . 






BYE 


ZERO 


HELP, 






HI 


DEC 


66724 






OCT 


OCT 


123456787654 








END 


END 







CE 108 (11-70) 



EXERCISE NO. 8 

MACRO OPERATIONS 

1. Write a conditional assembly MACRO to move a variable niraber of 
words from one location to another. (Range 1-4095 words to be 
moved.) Also provide the option to either check and count ZERO 
and NEGATIVE words, or to ignore them. (Use the conditional 
PSEUDO OPS.) 

2. Write a MACRO to move n words from argiiment #2 to argument #3. N is 
argument #1. Write an example of the CALL. 

3. Write a MACRO to: swap N words from two given locations. Write 
an example of the CALL. 
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EXERCISE No. 9 



1. Write the coding for the File Control Block, File Designator 

Word, and Buffers for an input tape file with the following parameters; 

Fixed length records 

Record size 60 words 

Block size 300 words 

Two buffers 

File Code AB 

Standard labels 

Multireel file 

File name TAPE-FILE 

Location of File Control Block TPFILE 

Location of File Designator Word FILEWD 

2. Write the coding for the File Control Block, File Designator Word, 

Buffers and Working Storage Area for an input BCD card file with the 

following parameters: 

File Code I* 

System Standard Format 

One Buffer 

Location of File Control Block CDFILE 

Location of File Designator Word CARDWD 

3. Give the effective address of the following examples: 



a. LDA A,* 
A LDQ B,*5 



B LDX5 C,l 



b. LDA *+l,I 

LDQ *-!,* 
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EXERCISE NO. 9 



3. 



c. LDXl B,l* 

B+C(X, ) STXl C,*l 

C ADXl D,*5 

D SBXl 10, DU 

ic-k;(X3) ^^^ ^5'^U 



4. Form the one's complement of ABLE in BAKER. 

5. Turn on bits 1, 13-15, and 27 and turn off all others in SAM. 
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EXERCISE NO. 10 



1. Write the coding for the File Control Block, File Designator 
Word, Buffer, and Working Storage Area for an output card 
file with the following parameters: 

File Code P* 

Standard System Format 

One Buffer 

Location of File Control Block PUNCD 

Location of File Designator Word PD1€) 

2. Using the card file described in No. 1 above, write the 
following File and Record Control (GFRC) CALL's: 

a . OPEN 

b. CLOSE 

3. Write the coding for the File Control Block, File Designator Word. 
Buffer for an output tape file with the following parameters: 

File Code TO 

Variable Length Records 

Record Size 50 words 

Block Size 200 words 

Two Buffers 

Location of File Control Block OTFILE 

Location of File Designator Word OTWD 

4. Using the tape file described in No. 3 above, write the following 
File and Record Control (GFRC) CALL's. 

a. OPEN 

b. CLOSE 

c . PUT 



5. Using CALL WTREC, write the coding to punch a binary card and other 
required parameters. 

6. Using CALL WTREC, write the coding to punch a Hollerith card and 
any other required parameters. 

7. Using CALL WTREC, write the coding and any other required parameters 
to print a 20-word line. 
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EXERCISE NO. IQ 



8. Using CALL WTREC, write the coding and any other required parameters 
to create a tape record of 15 words. 

9. Using CALL PUNCH, write the coding and any other required parameters 
to punch a binary card. 

10. Using CALL PUNCH, write the coding and any other parameters to 
punch a Hollerith card. 

11. Using CALL PRINT, write the coding and any other parameters to write 
a 22~word line. Skip to the top of page after printing. 

12. Write the lOEDIT control parameters and codes to insert 30 characters 
in the first line of the heading. 



13. Write the lOEDIT control parameters and codes to print a sub-head 



mg. 



14. Write the lOEDlT control parameters and codes to insert a sequence 
number in punched cards beginning with 00000100. 
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GMAP WORKSHOP PROBLEM 
(Optional) 

PROBLEM DEFINITION 



The GMAP Workshop problem consists of reading an input file of data 
cards, performing calculations on fields contained in these cards and 
printing the results on a report. 



The input cards have four data fields labeled A, B, G & D respec- 
tively and a text field. The numeric input data from fields A, B, 
C & D must be converted from BCD values to binary values for calcula- 
tions. After performing the calculations on these four fields, the 
results should be converted to BCD for output. The text field is 
then moved intact to the output areas. 



Print line images should be edited by inserting decimal points and 
suppressing leading zeroes. These results should be formatted as 
specified. 



The program solution consists of three subprograms which form one 
program. Sub-program ONE is the main or executive routine that con- 
sists solely of calls to the subroutine modules cbntained in subpro- 
gram TWO and subprogram THREE, The sequence of the calls inserted 
into subprogram ONE determines the sequential otder of processing at 
execution time. This process is repeated until all data cards have 
been processed and the job is terminated. 
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GMA.P COURSE 

WORKSHOP PROBLEM JOB STACK 
(Assignment No. 1) 



$ 


SNUMB 


$ 


IDENT 


$ 


GMAP 



NDECK 



Cprogram one) 





END 




$ 


GMAP 


NDECK 


INIT 


• 




INPUT 


, 




OUTPUT 


• 




WKAPUP 


• 

END 




$ 


GMAP 


NDECK 


TOBIN 






CALC 






TOBCD 






EDIT 


END 




$ 


EXECUTE 


DUMP 


$ 


LIMITS 


,5K, ,1000 


$ 


ENDJOB 




***EOF 







(source cards) 
(program two) 
(source cards) 

(program three) 
(source cards) 
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GMAP WORKSHOP ASSIGNMENT 





PROGRAM TWO 
$ GMAP 




PROGRAM ONE 
$ GMAP 


PROGRAM THREE 
$ GMAP 




■^-— —————— —^——— ^— 

INIT SAVE 

(Initialize File and Recorc 
Control (GEFRC) files) 
"return INIT 




CATT. INIT 
CALL INPUT 
CALL TOBIN 
CALL GALC 
CALL TOBCD 
CALL EDIT 
CALL OUTPUT 
CALL WlSiPUP 






TOBIN SAVE 

(Convert BCD data to 
binary) 

RETURN TOBIN 






























INPUT SAVE 

(Read data cards) 

RETURN INPUT 


*J 






CALC SAV& 

(Perform calculations) 

RETURN CALC 


w 








1— ' 












I 






OUTPUT SAVE 

(Punch output card; print 
output report) 

RETURN OUTPUT 


^ 










TOBCD SAVE 

(Convert binary to BCD) 
RETURN TOBCD 




















WRAPUP SAVE 

(Close File and Record Con- 
trol (GEFRC) files and exe- 
cute (ok) MME abort) 

RETURN WRAPUP 


_^ 




EDIT SAVE 

(Edit punch and print 
lines) 

RETURN EDIT 














END 











END 



END 



GMAJP COURSE 
CLASS PROBLEM 



( TOBIN j 



T 



ZERO ZONE BITS IN 
RDWRK THRU RDU'RK+A 



i 



ZERO Q-REG 



MULTIPLY BY TEN 



ASSIGNMENT NO. 2 

RDWRK contains the input 
card image. 



ADD FIRST (OR NEXT) 
DIGIT (STARTING AT LEFT) 
OF RDWRK FIELD TO Q- 

REG 




CONVERT RDWRK 
"C" TO CBIN 



i 



CONVERT m\mK 

"D" TO DBIN 



1_ 



EXIT 
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( CALC J 



i 



EBIN = ABIN'DBIN+BBXN-CBIN 




FBIN » ABIN-BBIN-DBIN-CBIN 



i 



Store FSIGN 



ASSIGNMENT NO. 3 

1. Assume EBIN, FBIN, and 
SEQBIN single precision 
fixed point binary num- 
bers with a binary point 
to right of Bit 35. 



2, ESIGN and FSIGN will con- 
tain the sign of E and F, 
respectively. 



Add 1 to 
Input Count 
(SEQBIN) 



I 



EXIT 
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GMAP COURSE 
CLASS PROBLEM 



TOBCD 



CONVERT EBIN (36 BITS) 
TO EBCD (10 BCD CHARS. 
RIGHT JUSTIFIED) 



ASSIGNMENT NO. 4 

1. EBCD and FBCD are double 
precision words. 



2. SEQBCD is a single precision 
word. 



CONVERT FEIN (36 BITS) 
TO FBCD (10 BCD CHARS. 
RIGHT JUSTIFIED) 



CONVERT SEQBIN (36 BITS) 
TO SEQBCD (3 CHARS. 
RIGHT JUSTIFIED) 



/ 



EXIT 
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c 



EDIT 



i 



EDIT EBCD TO: 
(EEEEEEE.EEES) 



EDIT FBCD TO: 
(FFFFFFF.FFFS) 



ZERO SUPPRESS. EBCD & 
FBCD TO DECIMAL. 
S = BLANK IF PLUS AND 
(-) JV MKnATTVB 



X 



MOVE SEQBCD, EBCD & 
FBCD & VARIABLE FIELD 
TO PRTOUT. SEE DATA 
FORMAT. 






EXIT 



GMAP COURSE 
CLASS PROBLEM 



ASSIGNMENT NO. 5 

PRTOUT located in labeled common 
I0.WRK. 
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GMAP COURSE 
CLASS PROBLEM 



INIT 



I 



INITIALIZE FILES. SET 
UP PRINT HEADING AS PER 
FORMAT. 



ASSIGNMENT NO. 6 

Perforin all I/O functions 

using File and Record Control (GEFRC) 



EXIT 



C 



INPUT 



J 



READ CARD TO RDWRK IF 
E.O.F. GO TO WRAPUP 



( EXIT J 



OUTPUT 



i 



J 



PRINT BODY LINE FROM 
PRTOUT 



I 



C 

c 



EXIT 



WRAPUP 



J 



X 



CLOSE FILES 
MME GEFINI 
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GMP COURSE 
CLASS PROBLEM 



INPUT ITEM DESCRIPTION 

Input Card Format 



12 



3—8 



9—12 



•B' 



13--18 



19-24 



25—30 



"D" 



31- 



NUMERIC DATA FIELDS 



VARIABLE-LENGTH FIELD "V" 



50 CHARACTERS MAXIMUM 



ALPHANUMERIC DATA FIELDS 



-80 



Description 

1. Input item is in BCD, 

2. Numeric data fields contain positive integers; field "C" does 
not contain zero. 

3. Each numeric data field is right-justified within its own area. 
•^^ does not contain leading zeroes. 

A. Variable-length field "V" contains some type of alphanumeric 
descriptive material. If present, field "V" begins with Col- 
umn 31. 
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GMAP COURSE 
CLASS PROBLEM 

Printed Report Format and Description 

The printed report will consist of the following: 

1. Heading line - Any desired information 

2. Sub-heading line - Any desired information 

3. Body lines - The body line should be double-spaced. The 

print positions for each of the fields in the 
body line is as follows: 

Char, position Field 

1-9 Blank 

10 - 12 Seq. No. 

13 - 18 Blank 

19-30 EBCD 

31-36 Blank 

37 - 48 FBCD 

49-54 Blank 

55 iB- Variable Field 
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GMAP COURSE 
CLASS PROBLEM 



SAMPLE PRINTED REPORT 



Heading Line 
Sub-heading Line : 

Body Lines 



CLASS PROBLEM - JOHN SMITH 



AUG. 14, 1972 



Sequence No. 



Field "E" 



2:30 P.M. 



FIRST OUTPUT 

EXAMPLE 

THIS MAY BE 50 QTAR. 

NO DECIMAL POINT USED 
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OPTIONAL PROBLEM NO. 1 
SUMBIT CLASS PROBLEM 

1. BLANK THE PRINT AREA USING INDEXING. 
2., USING FILE AND RECORD CONTROL (GE'RC) 

a. OPEN THE FILES 

b. USE CALL GET AND MOVE THE RECORD TO WORKING STORAGE. 

c. EOF ENCOUNTERED CLOSE FILES. 

d. USE MME GEFINI. 

3. CHECK THE FIRST WORD OF WORKING STORAGE FOR CODE SUMBIT. 

4. CODE NOT EQUAL TO SUMBIT. 

a. MOVE THE RECORD TO THE PRINT AREA. 
(USE THE DOUBLE REPEAT FOR THE MOVE) 

b. MOVE AN ERROR MESSAGE TO THE PRINT AREA. 

c. USE CALL PRINT TO PRINT THE RECORD. 

5. CODE EQUAL TO SUMBIT. 

a. COUNT THE BITS SET TO ONE IN WORDS 3 AND 4. 

b. MOVE THE RECORD TO THE PRINT AREA (USING TALLYS) . 

c. CONVERT THE SUM OF BITS FROM WORDS 3 AND 4 TO BCD. 

d. MOVE BCD SUM TO PRINT AREA. 

e. PRINT THE VALID RECORD WITH THE SUM USING CALL PRINT, 



OPTIONAL PROBLEM NO. 2 

Given values A, B, and C (all values 1) 

IF A = B = C then X = A + B + C 

IF A=BorB=CorA=C then add the two equal 
values and multiply by the third = Y 

IF A 5^ B / C then divide largest by smallest and 
subtract middle = Z. 
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WORKSHOP PROBLEM 



Ga^IAP COURSE 
WORKSHOP PERFORMANCE CHART 



NAME: 



CLASS NO. 





CODED 


DEBUGGED 


TOBIN 






CALC 






TOBCD 






EDIT 






INIT . 






INPUT 






OUTPUT 






WRAPUP 






OPTIONAL PROBLEM NO. 2 






OPTIONAL PROBLEM NO. 3 






EXERCISES: 

#1 
#2 
#3 
#4 
#5 


#6 
#7 
#8 
#9 
#10 





MACRO 

INE/IFE/IFL/IFG 

IDRP 

RPT 

PMC 

TTL/TTLS 



BOOL 


SYMDEF 


OCT 


SYMREF 


VFD 


EQU 


DEC 


BLOCK 


BCI 


USE 


ARC 


SET 
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SERIES 6000 
GMAP PROGRAMMING 

COURSE 605 
QUIZZES AND FINAL EXAM 

QUIZ NO. TITLE 

1 Overview and Data Quiz 

2 Instruction Counter 

3 Tally Operations 
^ Miscellaneous Operations 

5 General Quiz 

6 Macro Operations 

7 Effective Address and File and Record 
Control (GFRC) Quiz 

8 File and Record Control (GFRC) Examination 324 

9 GMAP Quiz 9 326 

10 GMAP Quiz 10 333 
Final Examination 341 



PAGE 

313 

315 

316 

317 

318 

322 

323 
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QUIZ NO. 1 



OVERVIEW AND DATA QUIZ 



1. Name the three component modules of the Series 6000. 



2. Name six peripheral devices available with the Series 6000. 



3. Name the two processor modes: and 



4. Name five processor registers excluding index registers. 



5. Maximum memory size on the Series 6000 is K. 
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QUIZ NO. 1 
Page 2 



6. Fill In missing information as it will appear on the listing when 
the following pseudo operations are assembled by GMAP . 



LOCATION 



INSTRUCTION 



CARD 



IMAGE 



000600 



DATA 



0CT 



2,-5,7746,-2 



BCI 

VFD 
VFD 
VFD 
ETC 

DEC 



DEC 



2, SEPTEMBER 

18/DATA,H12/CR 
H36/ASEA 
024/74,6/2,67-1, 
36/40, 2/, 4/-6 

-4,1,+3,2B27 



1B71,-8B63,100B68 
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QUIZ NO. 2 



INSTRUCTION COUNTER 



Fill in missing information is it would appear after the execution of 
each instruction in the order of execution. 



OCTAL 
LOCATION 

000500 



000601 
000602 
000603 
000604 
000605 
000606 



START 



BETA 



INSTRUCTION 


LDX5 


5,DU 


LDX7 


-7,DU 


LDX2 


-7,DL 


LDA 


2,DU 


TEA 


ALPHA 


STCl 


SAVEl 


TSX3 


TEST 


STC2 


SAVE2 


TEA 


J 


TRA 


*+l 



MEMORY OR REGISTER 
OCTAL CONTENTS 
AFTER EXECUTION 



X5=_ 

X7= 

X2'=" 

A=»~ 



IC= 
SAVE1= 

X3= 
SAVE2= 

IC= 

IC= 



000700 


ALPHA 


LDI 


RGR 


IR= 


000701 




STI 


SAVEl 


SAVE1= 


000702 




LI)X2 


RGR 


X2= 


000703 




TRA 


BETA+1 


IC= 


000704 


RGR 


OCT 


000200404000 




000705 


SAVEl 


ZERO 






000706 


TEST 








000707 










000710 




TRA 


0,3 


IC= 


000711 


SAVE2 


ZERO 


2,5 




000712 


J 


RET 


SAVE2 


IC= 
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QUIZ NO. 3 

UAI/LY OPEMTVONS 



1. Sixty characters are stored in ten words in memory beginning at 
location DATA. Store the characters, one character to a word, in 
right Justified form with leading zeros in a sixty-word table 
beginning at location SPRED. 

2. You are given a table of 100 one-word values stored in memory 
beginning at MAYBZ. Move all nonzero values to a table starting 
at NOZER. Put the number of nonzero values you have found into 
memory cell NOZER-1. 

3. Write the octal representation of the value resulting from each 
of the following pseudo operations: 

a. TALLY 1024,48 

b. TALLYD 384,40,4 

c. TALLY 2048,18,3 
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QUIZ NO. 4 

MISCELLANEOUS OPER/\TIONS 

1. TRANS contains a one digit BCD code in right justified form. 
Write the coding which will test the code for a range of thru 9. 
If not thru 9, branch to ERROR, If it is one of the digits 
thru 9, branch to UPDATE. 

2. Location BRANCH contains a TRA 0. If location CODE contains a 1, set 
the instruction at BRANCH to transfer to RETURN. If CODE contains a 
3, set the instruction to transfer to CALC. 

3. A one word field called CODE normally contains only positive BCD 
numeric characters. Check the field for the presence of non-numeric 
characters. If any are found, branch to ERROR. 

4. Set the 800 words of memory beginning at location BUILD to zero. 

5. Sum the 100 words stored in TABLE and store the sum in SIGMA. 
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QUIZ NO. 5 



GENEML QUIZ 
SECTION I 



This section of the quiz consists of True-False items, each of which 
has a valufi of one (1) point. Enter your answer for each item on this 
sheet, making sure that you check the correct line for the corresponding 
test item. 

!• The BLOCK pseudo-op may be used to assemble data and/or 

instructions into blank common. 

2. The TZE instruction will transfer and turn off the zero 

indicator if it is on. 

3* The expression (Y-pair) means any two sequential memory 

locations that begin at an even address. 

^' The contents of an index register may be incremented or 

decremented. 

5. IDX 3,4 will load X3 with contents of Location 4. 

6. LDX4 3,DL will load X4 with zeros. 

SECTION II 

This section of the quiz consists of multiple choice items, each of which 
has a value of two (2) points. Each wrong answer will deduct two points 
from the total. Enter your answer in the A, B, C, or D column on this 
sheet, making sure that you check the correct line for the corresponding 
test item. * 

note: There is only one (1) correct answer for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong .' 

1. At assembly time-- 

U>A =MLDXHi!5,DU 

A. Will generate an entry in the literal pool. 

B. The IDA is an instruction literal. 

C. The IDA is a direct operand instruction. 

D. Invalid coding. 
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QUIZ NO. 5 
Page 2 

2. IDA =MTRA1«L0C,5 

The above coding is an example of: 

A. Direct upper (DU) address modification. 

B. An instruction literal. 

C. An instruction literal, but the ",5" is illegal. 

D. An illegal operand. 

3. Given the following coding example, what will be the contents 

of the A and Q registers after execution of the LDAQ instruction? 



000062 




LDAQ 


TABLE2 


000063 




TRA 


OUT 


000064 TABLEl 


DEC 


5 


000065 




DEC 


6 


000066 




DEC 


7 


000067 TABLE2 


DEC 


1 


000070 




DEC 


2 


000071 




DEC 


3 


A. A = 6, 


Q = 
Q = 
Q = 
Q = 


7 

1 
2 
3 




B. A = 7, 




G. A = 1, 




D. A = 2. 





4. Indicate the coding which will store characters 2, 4, and 5 
from the Q register to the same character positions of location 
X. 

A. STCQ X,13 

B. STCQ X,26 

C. STCQ X,31 

D. None of the above. 

5. TABLE OCT -43 

The above line of coding will cause which of the following octal 
configurations to be generated? 

A. 100000000043 

B. 777777777735 

C. 777777777743 

D. 400000000043 
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QUIZ NO. 5 
6. IJ)A 5,DU ^^^® ^ 

In this instruction, the number five is: 
_ A. Found in bits 18 - 35 of the instruction itself. 

B. Found in bits - 17 of the instruction itself. 

. C. Memory location five. 

D. Memory location five as modified by the DU directive. 

7. IDA ,DU 

The above instruction will cause which of the following octal 
contents to appear in bits - 17 of the instruction? 

A. 000023 

B. 000000 

C. 235003 

D. 235007 

8. STX2 0,DL 

What, if anything, is wrong with this instruction? 

A. Nothing is wrong with this coding. 

B. The DL should be changed to a DU. 

C. The zero operand is illegal in slave mode. 

D. Direct type address modification is not allowed with a STX2. 

SRCTT.ON III 

This section of the quiz consists of completion type items, each of which 
has a value of three (3) points. Each wrong answer will deduct three points 
rrom the total. '^ 

note: Each answer must be entirely correct to receive credit. No partial 
credit will be given (1 or 2 points) or items which are "almost" 
correct. 

All answers are brief, and should be entered in the space provided 
on this sheet. 

1. TSXl 30113 

Prior to the execution of the above instruction, the IC contains 
value 1122g and the 30113 is an octal number. What will the IC 
contain (in octal) after execution? 
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QUIZ NO. 5 
Page 4 



2. Referring to the information aod conditions set forth in Item 

(Question) #1, what wi.ll be the octal contents of index registes 
one after execution? 



3. Show the binary contents of a Literal generated by: = 1.5B7 
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QUIZ NO. 6 



MACRO OPERATIONS 



1. Write a MACRO procedure to: 



a. Clear N words 



b. Move N words from a given location to another given 
location. 

c. Swap N words from two given locations. 



2. Write an example for the CALL of each of the above examples. 
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a. 




LDA 




CI 


LDQ 




B5 


LDX5 


b. 




LDA 
LDQ 


c. 




LDa 




B+C(X1) 


STXl 




A 





QUIZ NO. 7 

EFFECTIVE ADDRESS AND GFRC QUIZ 

1. Give the effective addresses of the following instructions. 

CI,* 

B5,*3 

A,l 

*+l,I 
*-!,* 

B,l* 

A,*l 

F,*5 

F SBXl. 10, DU 

10+C(X3) ADXl 15, DU 

2. Reverse the bits in the upper half of CHAR. That is 

if CHAR^ = 1 turn it off 
if CHAR^ = turn it on 

3. Show the coding to step through TAB until you find a zero word 
using index registers. 

4. Define the following: 

a. File Control Block 

b. File Designator Word 

c. Buffer 
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QUIZ NO. 8 



FILE AND RECORD CONTROL (GFRC) EXAMINATION 



The following statements are either true or false. Write in the blank on 
the left a T for true or F for false. 

!• A. file must be opened before it can be read from or written 

on. 

. 2. The user may open all his files with the use of one OPEN 

command . 

^ 3. If the user tires to OPEN a file that is already open, he 

will be aborted. 

^' If the OPEN routine determines that a file has been assigned 

to SYSOUT, but the file control block for the file does not 
indicate standard systems format, the user will be aborted. 

- . ■ ' 5. After executing a GET, the current record index (word of 
the file control block) contains the location of the first 
data word of the requested logical record. 

6. When executing a GET, the EOF exit will be taken any time 

that any file mark is found. 

_______ 7. The user can obtain the previous logical record processed 

by using the GETBK command. 

8. The PUT command must be used any time the user desires to 

move a logical record from the input buffer to working 
storage. 

9- The PUTBK command can be used if the programmer desires to 

put his logical record at the beginning of the next buffer, 
regardless whether or not the current buffer is full. 

10. CALL PRINT always requires a CALL lOEDIT to have been pre- 
viously executed. 

11 • Every time a CALL GET or CALL PUT is executed, the physical 

device (tape, for example) will be moved. 

. 12. All the information in a file control block is stored there 

by the user via the FILCB macro. 

_^ 13. File and Record Control (GFRC) subroutines are loa^i* into memory 

by General Loader (GLOAD) . 
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QUIZ NO. 8 
Page 2 

14. jFlle and Record Control (GFRC) does not use GCOS. 

15. The subset of File and Record Control (GFRC) used by the user resides 
in a special area within. 

16. Standard magnetic tape labels are 14 words long. 

17. Random disc/drum files imist be processed using logical record 
processing commands. 

18. In the standard system fonnat a block serial number will 
exist as the first word of each block. 

19. When output is to be stacked on SYSOUT, the user must allow 
for two extra words in the buffer (s). 

20. The only type of records File and Record Control (GFRC) can handle 
are varlablelength records. 

21. One file control block must be provided for each file used 
in the program. 

22. Mixed density is not allowed within a magnetic tape file 
processed by File and Record Control (GFRC) . 

23. The OPEN and CLOSE routines obtain their orders from file 
designator words. 

24. When buffers are used in conjunction with File and Record 
Control (GFRC) logical record processing commands, each buffer 

must be one v7ord larger than the largest phjr.sical record it is to hold. 

25. When using the command READ, the user must provide his own 
list of control words. 
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QUIZ NO. 
Page 3 

To the left of each function listed in column "A" write the number of the 
item listed in column "B" that performs this function. 



"B" 



Primary communication between the 
user program and File and Record 
Control (GFRC) subroutines 

Provides information to the OPEN and 
CLOSE routines 

Whenever the logical record blocking/ 
deblocking facilities of File and 
Record Control (GFRC) are used, the 
input/output buffers must meet this 
requirement 

Used by GCOS to assign physical 
devices to the various files used 
by the program 

System macro-instruction used to define 
file control blocks 



1. 


GETBK 


2. 


One Word greater than 




physical record 


3. 


Standard Labels 


4. 


File Control Blocks 


5. 


CALL 


6. 


GET 


7. 


PUT 


8. 


PUTBK 


9. 


COPY 


10. 


READ 


11. 


File designator word 


12. 


File Control Cards 


13. 


FILCB 


14. 


OCT 


15. 


OPEN 


16. 


VFD 


17. 


RDREC 



Pseudo-operation commonly used to 
define file designator words 

Used to initialize files so that they 

may be properly accessed by other 

File and Record Control (GFRC) functions 

Used to obtain the next logical input 
record from a designated input file 

Used to move a logical record from 
working storage into an output buffer 

To initiate reading of a physical 
record with the user providing the 
list of control words (DCW's) 
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QUIZ NO. 8 
• Page 4 

The following statements are followed by a series of choices, only one of 
which is correct. Read each item carefully and mark the correct answer. 

1. The command used to initialize the edit functions, such as those used 
when printing or punching is: 

OPEN 

lOEDIT 

PRINT 

PUNCH 



2. The File and Record Control (GFRC) command with which the user can either 
allocate space within a buffer for a logical record and, if desired, move 
that logical record into the buffer is; 

, GET 

PUT 

GETBK 

PUTSZ 



3. The pseudo-operation used in conjunction with all File and Record 
Control (GFRC) commands is: 

ERIiC 

IDSP 

SAVE 

_^ CALL 

4. The File and Record Control (GFRC) command used to disconnect files 
on which no further activity is to be performed is : 

CLOSE 

PUTBK 

RELSE 

SETOUT 



The File and Record Control (GFRC) command used to set a currently 
open file to an output file is: 

CLOSE 

PUT 

^ SETIN 

PUTBK 

SETOUT 

The File and Record Control (GFRC) comnand that may be used to obtain' 
the next logical input record from a file is: 

GET 

PUT 

CLOSE 

RELSE 
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QUIZ NO. 8 
Page 5 



7. For disk and driim two types of files are provided: 

, Variable- and fixed-length 

File Control Block and File Designator Word 

Linked and Random 

Letter and Nail 



8. In the standard system format data blocks (physical records) may be 
variable in length up to a maximum of: 

320 bits 

321 words 

320 characters 

320 words 



9. If in standard system format only one of the five media named below 
may use header and trailer labels. Indicate which. 

Card Reader 

Magnetic Tape 

Paper Tape 

■ Disk/Drum 

Card Punch • 



10. The maximum block (physical record) size allowed with File and Record 
Control (GFRC) is: 

320 words 

1024 words 

4095 characters 

4095 words 
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1. Define the following terms: 
a. Physical Record: 



b. Logical Record: 



c. File Control Block: 



d. File Designator Word; 



e. Buffer: 



f. File: 



QUIZ NO. 8 
Page 6 



2. What File and Record Control (GFRC) commands obtain information from 
the file designator words? 



3. Why are there report codes and media codes in SYSOUT- records? 
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QUIZ NO. 8 
Page 7 



'^' ^r/r' ^"^^f" '^^' ^" ""^'^ "i'^h logical records processing be one 
word larger than the largest physical record? P^°^esslng be one 



^' R«f ^''r '^^ f^P^^ °^ "'^"^^^ ^h^*^ '^^^ be handled by File and 
Record Control GFRC? ^ 



6. What are the characteristics of Standard System Format? 



'• Sy^\'e^1o.1ffii^rd?^^^''''^'^^ '"-' ^^^ ^^°-^^^^ -^- ^-'^^-d 



'• Sf uf!:r''' '°^^ '^^^ ^^^ ^--d Control (GFRC) provide 
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QUIZ NO. 9 



SECTION I 
GMAP QUIZ 9 



This section of the quiz consists of True- False items, each of which 
has a value of one (1) point. Enter your answer for each item on this 
sheet, making sure that you check the correct line for the corresponding 
test item. 



1. The following coding will convert one binary word to seven (7) 
BCD characters. 



LDXl 


O.DU 


LDA 


X 


RPT 


6,1 


BCD 


PUB,1 


STQ 


DATA 


BCD 


0,1 


QLS 


30 


STQ 


DATAfl 



(X is some binary number) 

(PUB is the start of the 
conversion table) 



2. The following is a valid literal expression: =12H JUMP HOME. 

3. STCA L0C,4Q will affect bit positions 18-23. 

LOC,04 will affect bit positions 18-23. 



4. 

5. HERE 

6. 



STCA 
TRA 

LDX4 



**,5 will transfer to location HERE plus 
the value in X5. 

=1B18,DU vjill turn on bit zero in X4. 

SECTION II 



This section of the quiz consists of multiple choice items, each of which 
has a value of ttoo (2) points. Each wrong answer will deduct two points 
from the total. Enter your answer in the A, B, C, or D column on this 
sheet, making sure that you check the correct line for the corresponding 
test item. 
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QUIZ NO. 9 
Page 2 

NOTEl There is only one (1) correct answer for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong ! 

1. What is meant by the expression =1B17? 

A. A one in bit position seventeen. 

B. A type of airplane. 

C. A one followed by seventeen zero bits. 

C. A one followed by seventeen zeros. 



2. In a floating-point number in memory the binary point of the 
mantissa is: 

A. Following bit 

B. Following bit 7 

C. Following bit 8 

D. Following bit 35 

3. LDA =.5B3,DU 

The above line of coding will cause which of the following octal 
configurations to be generated? 

A. 500000235003 

B. 400000235003 

C. 200000235003 

D. 000000235003 

4. We wish to move fifty words from table A to table B. The two 
tables were established as follows: 

A EBSS 50 
B EBSS 50 

Which of the following coding examples (A or B) will do the job? 

B. LDX7 50, DU 

LDAQ A- 50, 7 

STAQ B-50,7 

SBX7 2,DU 

TNZ *-3 



A. 


LDX3 
LDX4 


A,DU 




B,DU 




RPD 


25,2 




LDAQ 


0,3 




STAQ 


0,4 
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QUIZ NO. 9 
Page 3 



5. =32.7B7 

This literal represents a/an: 

A. Floating point number 

B. Fixed point number 

C. Integer 

D. Octal literal 

6. When using the DEC pseudo-op, what over-rides all other 
designations in determining whether the constant will be fixed 
or, floating? 

A. The letter B 

B. The letter D 

C. The letter E 

D. A decimal point 

7. A floating point number in memory has the following octal contents: 
000260000000g. How many shift operations will be required to 
normalize thxs value? 



A. 


9 


B. 


6 


C. 


3 


D. 


1 



SECTION III 

This section of the quiz consists of completion type items, each of which 
has a value of three (3) points. Each wrong answer will deduct three points 
from the total. 

NOTEl Each answer must be entirely correct to receive credit. No partial 
credit will be given (1 or 2 points) or items which are "almost 
correct. 

All answers are brief, and should be entered in the space provided 
on the following sheet. 
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QUIZ NO. 9 
Page 4 



1. How many times will the instruction at X be executed? 

LDX2 0,DU 

RPT 14,1,TMI 

X LDA Z,2 



DEC 0,-1,-2,-3,-4,-5 



2. The number 013461000000g is in core at location X. Show the 
octal coatents of the E and A registers after execution of 
a FID X. 



3. Is the mantissa of the number in Item (Question) #2 positive 
or negative? 
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QUIZ NO. 10 



SECTION I 



GMAP QUIZ 10 

This section of the quiz consists of True- False items, each of which 
has a value of one (1) point, fenter your answer for each item on this 
sheet, making sure that you check the correct line for the corresponding 
test item, 

1. If the letter is coded in Column 7 of a source deck card, 

a N0P instruction may be inserted into the program by the assembler. 

2. For the following coding the effective transfer address depends 

upon the contents of Index Register four (X4). 



TRA 



TALLYXjI 



TALLYX 



TALLYC ADDRS,12,*4 



3. The tally run-out indicator is not affected by using IT type 

modification, 

4. The instruction: LDAQ Y will not execute if Y is an odd address. 

5. STBA LOC,40 will affect bit positions 0-8. 

6. STBA I.X)C,02 will affect bit positions 24-29. 

SECTION II 

This section of the quiz consists of multiple choice items, each of which 
has a value of two (2) points. Each wrong answer will deduct two points 
from the total. Enter your answer in the A, B, C, or D column on this 
sheet, making sure that" you check the correct line for the corresponding 
test item, 

NOTEl There is only one (1) correct answer for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong I 

1. The correct coding at the end of subroutine D0IT which will 
return us back to the normal return is: 



A. 


TRA 
TRA 

TRA 
TRA 


BETA, 1 


B. 


2,1 


C. 


BETA+1 


D. 


TSXl+3 



TSXl 


DOIT 


ARC 


ALPHA 


ARC 


BETA 


STA 


BOOL 
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QUIZ NO. 10 
Page 2 



2. GOOD LDA ALPHA, *N 
ALPHA LDQ BETA.'^S 
BETA CMPA STAR,DU 

In the above program, the effective address of the IJ)A 
instruction is: 

A. ALPHA 

E. STAR+C(X5) 

C. BETA+C(X5) 

D. ALPHA-I-C(X5) 

3. What is the effective address of the following coding sequence? 

LDA W,* 

W -— X,6* 

X+C(X6) --- Y,7* 

Y+C(X7) --- Z 

A. W 

B. X+C(X6) 

C. Y+C(X7) 

D. Z 

4. The instruction 000026735011o is contained in memory location 
BETA. Its representation on a symbolic coding form would be: 



A. 


BETA 

BETA 

BETA 

BETA 

What 

Less 

63 

64 

Time 


ALS 

AT,S 

ALR 

ALR 
is the max 
than 63 

limit cons 


22,1 


B. 


26,1 


C. 


22,1* 


D. 


26,1* 


5. 
A. 


imum number of levels of indirection permitted? 


B. 




C. 




D. 


ideration only. 
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QUIZ NO. 10 
Page 3 

6. IJDQ PLACE,* 

The above coding example employs which type of address modification? 

A. IR 

B. RI 

_____ C. IT 

D. CI 

SECTION III 

This section of the quiz consists of completion type items, each of which 
has a value of three (3) points. Each wrong answer will deduct three points 
from the total. 

NOTEl Each answer must be entirely correct to receive credit. No partial 
credit will be given (1) or 2 points) or items which are "almost" 
correct. 

All answers are brief, and should be entered in the space provided 
on this sheet. 



1. IDX3 0,1* 

Prior to the execution of the above instruction, the contents 
of the various registers and memory cells are as follows: 

(ALL ARE IN OCTAL) 





XI 


000177 




X3 


002207 




177 


001406000000 


contents 


307 


001114000000 


of core 


1406 


000307000000 


locations 


1760 


000014000000 




2207 


001760000000 



What will be the octal contents of index register three after 
execution? 



2. Referring to the information and conditions set forth in Item 

(Question) #1, what will be the octal contents of index register 
one be after execution? 
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QUIZ NO. 10 
Page 4 



3. DUMMY MACRO 

K SET 

IDRP #2 

K SET K+1 

IDRP 

TRA *+K 

ENDM DUMMY 

If we use the above MACRO with this calling sequence: 

DUMMY ABLE, (2, 3, 4, 5, 6, 7), BAKER 

What would be the actual value of K when the transfer 
instruction is built by the assembler? 
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GMAP EXAM 
SECTION ONE 

This section of the exam consists of twenty True-False items, each of which has 
a value of one (1) point. Each wrong answer will deduct one point from the 
total of twenty possible points for this section. Enter your answer for each 
item on the answer sheet provided, making sure that you check the correct 
line for the corresponding test item. 

1. The slave prefix area can be accessed by a program in the slave mode. 

2. The slave service area can be accessed by a program in the slave mode. 

3. The BLOCK pseudo-op may be used to assemble data and/or instructions into 
blank common, 

4. The TZE instruction will transfer and turn off the zero indicator if it is 
on. 

5. The following coding will convert one binary word to seven (7) BCD characters. 

(X is some binary number) 

~^,^ (PUB is the start of the 
f conversion table) 



6., The following is a valid literal expression: =12H JUMP HOME. 

7. If the letter is coded in Column 7 of a source deck card, a N0P instruc- 
tion may be inserted into the program by the assembler. 

8. For the folloxving coding the effective transfer address depends upon the 
contents of Index Register four (X4) . 

TRA TALLYX, I 



LDXl 


0,DU 


LDA 


X 


RPT 


6,1 


BCD 


PUB,1 


STQ 


DATA 


BCD 


PUB,1 


QLS 


30 


STQ 


DATA+1 



TALLYX TALLYC ADDRS , 1 2 , *4 
9. The tally run-out indicator is not affected by using IT type modification. 

10. The instruction: LDAQ Y will not execute if Y is an odd address. 

11. The expression (Y-pair) means any two sequential memory locations that begin 
at an even address. 
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12. The contents of an index register may be incremented or decremented. 



13. 


STCA 


14. 


STCA 


15. 


STBA 


16. 


STBA 


17. HERE 


TRA 


18. 


LDX 


19. 


LDX4 


20. 


LDX4 



L0C,40 will affect bit positions 18-23. 

LOG, 04 will affect bit positions 18-23. 

LOG, 40 will affect bit positions 0-8. 

LOG, 02 will affect bit positions 24-29. 

**,5 will transfer to location HERE plus the value 
in X5. 

3,4 will load X3 with bits 0... 17 of location 4. 

3,DL will load X4 with zeros. 

=1B18,DU will put a bit in X4. 



Go on to SECTION TWO of the test at this time. 
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GMF EXAM 

SFXTION TOO 

This section of the exam consists of twenty- five multiple choice 
items, each of which has a value of two (2) points. Each vjrong answer 
will deduct two points from the total of fifty possible points for this 
section. Enter your answer in the A, B, C, or D column on the answer 
sheet, making sure that you check the correct line for the corresponding 
test item. 

NOTEl There is only one (1) correct ansvier for each item in this section. 
Answer sheets which contain more than one answer per item will be 
considered to be wrong ! 

21. Which of the following coding examples represents IR type modification? 

A. ADR,N* 

B. ADR,2>'' 

C. ADR,-v 

D. ADRs'^VN 

22. What is meant by the expression =1B17? 

A. a one in bit position seventeen. 

B. a type of airplane. 

C. a one followed by seiveuteen zero bits. 

D. . a one follox^ed by seventeen zeros. 

23. Given the following MACRO prototype; 
MAG 



MACRO 




WA 


#1 


ADA 


#2 


STA 


#3 


EKDM 


MAC 



A. 


PLEASE 


MAC 


B. 


GO 


MAC 


C. 


GET 


MAG 


D. 


HELP 


MAC 



Assuming that all symbols have been defined, which of the following 
examples contains improper coding to use the above MACRO? 

=20DL,=30DL,CAT 
(ABLE, 4), CAT, DOG 
GOOD, BAD, IND IFF 
(,4), =45, UNABLE 

24. At assembly time — 

LDA =MLDX1^5,DU 

A. will generate an entry in the literal pool. 

B. The LDA is an instruction literal. 

C. The LDA is a direct operand instruction. 

D. Invalid coding. 
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25. In" a floating-point number in memory the binary point of the 
mantissa is: 

A. fbllovjing bit 

B. folLov.'ing bit 7 

C. follov.'ing bit 8 

D. following bit 35 

26. The follov.'ing coding is used to go to a subroutine called "d61T" 
with the indicated normal return: 



TSXl 


D^IT 


ARG 


ALPHA 


ARG 


BETA 


STA 


Bib^L 



(this is the normal return) 

The correct coding at the end of subroutine D^ilT v/hich will return 
us back to the normal return is: 



A. 


TRA 


BETA, 1 


B. 


TRA 


2,1 


c. 


TRA 


BETA+1 


D. 


TRA 


TSXl +3 



27. IDA =MTRA}5LOG,5 

The above coding is an example of: 

A. Direct upper (DU) address modification. 

B. An instruction literal. 

C. An instruction literal, but the ",5" is illegal. 

D. An illegal operand. 

28. The decimal value of the follovjing floating point number contained 
in a core dump is: 

770700000000g 



A. 


5.4687 


B. 


0.54687 


C. 


0.054687 


D. 


0.0054687 



29. IDA =.5B3,DU 

The above line of coding will cause which of the following octal 
configurations to be generated? 

A. 500000235003 

B. 400000235003 

C. 200000235003 

D. 000000235003 

30. In a floating-point literal, v;hy would you use a D instead of 
an E or a decimal point? 

A. To indicate that this is a decimal literal. 

B. ' To cause a literal table dump if the program aborts. 

C. To obtain a double-precision number. 

D. To assemble the literal directly into the operand of the instruction. 
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31. 



32. 



GOOD LDA 
ALPHA LDQ 
BETA CMPA 



ALPHA, '"'N 

BETA,-V5 

STARjDU 



In the above program, the effective address of the LDA instruction is; 

A. ALPHA 

B. STAR4-C(X5) 
G. BETA+G(X5) 
D. ALPHA+C(X5) 

What is the effective address of the following coding sequence? 





LDA 


W,'V 


w 


___ 


X,6* 


x+ccxe] 




Y,7* 


Y+CCX7^ 




Z 


A. 


W 




B. 


X+C(X6) 




c. 


Y+C(X7) 




D. 


Z 





33. The instruction 000026735011g is contained in memory location BETA. 
Its representation on a symbolic coding form would be; 



A. 


BETA 


ALS 


22,1 


B. 


BETA 


ALS 


26,1 


C, 


BETA 


ALR 


22,1* 


D. 


, BETA 


ALR 


26 a* 



34. Given the follox^ing coding example, what will be the contents 

of the A and Q registers after execution of the LDAQ instruction? 



000062 










LDAQ 


TABLE2 


000063 










TRA 


OUT 


000064 










TABLEl DEC 


5 


000065 










DEC 


6 


000066 










DEC 


7 


000067 










TABLE2 BKG 


1 


000070 










DEC 


2 


000071 








' 


DEC 


3 


A, 


A = 


6, 


Q = 


7 






B. 


A = 


7, 


Q = 


1 






C. 


A = 


1, 


Q = 


2 






D. 


A = 


2, 


Q - 


3 







35. Indicate the coding which will store characters 2, 4, and 5 from 
the Q register to the same character positions of location X. 

A. STCQ X,13 

B. STCQ X,26 

C. STCQ X,3I 

D. None of the above. 
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36. We wish to move fifty words from tabic A to table B. The two tables 
were established as follows: 

A EBSS 50 
B EBSS 50 

Which of the following coding examples (A or B) will do the job? 

A. LDX3 A,DU B. LDX7 50, DU . 

^^^ B,DU LDAQ A-50,7 

^^ 25,2 STAQ B-50,7 

"^^^Q °»3 SBX7 2,DU 

STAQ 0,4 TNZ '^-3 

37. TABLE OCT -43 

The above line of coding will cause which of the following octal 
configurations to be generated? 

A. 100000000043 

B. 777777777735 

C. 777777777743 

D. 400000000043 

38. IDA 5,DU 

In this instruction, the number five is: 

A. found in bits 18 - 35 of the instruction itself. 

B. found in bits - 17 of the instruction itself. 

C. memory location five. 

D. memory location five as modified by the DU directive. 

39. LDA ,DU 

The above instruction will cause which of the following octal 
contents to appear in bits - 17 of the instruction? 

A. 000023 

B. 000000 

C. 235003 

D. 235007 

40. STX2 0,DL 

What, if anything, is wrong with this instruction? 

A. Nothing is v7rong with this coding. 

B. The DL should be changed to a DU. 

C. Tne zero operand is illegal in slave mode. 

D. Direct type address modification is not allowed with a STX2. 
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41. what is the maximum number of levels of indirection permitted? 

A. Less than 63 

B. 63 

C. 64 

D. Time limit considei-ation only. 

42. =32.7B7 

This literal represents a/an; 

A, floating point number 

B, fixed point number 

C, integer 

D, octal literal 

43. When using the DEC pseudo-op, \<ih.at over-rides all other designations 
in determining whether the constant will be fixed or floating? 

A. The letter B 

B. The letter D 

C. The letter E . 

D. A decimal point 

44. A floating point number in memory has the following octal contents: 
000260000000g Hov; many shift operations will be required to normalize 
this value? 



A. 


9 


B. 


6 


c. 


3 


B. 


1 



45, LDQ PIACE,* 

The above coding example employs \<rhich type of address modification? 



A, 


IR 


B, 


RI 


c. 


IT 


D, 


CI 



Go on to SECTION THREE of the test at this time 
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GMAP EXAM 
SECTION 11IREE 

This section of the exam consists of ten completion type items, each of 
which has a value of three (3) points. Each wrong ansvrer will deduct three 
points from the total of thirty possible points for this section. 

NOTEl Each answer must be entirely correct to receive credit. No partial 
credit will be given (1 or 2 points) for items which arc "almost" 
correct. 

All answers are brief, and should be entered in the space provided 
on the ansv7er sheet, 

46, TSXl 30113 

Prior to the execution of the above instruction, the IC contains the 
value 1122g and the 30113 is an octal number. What will the IC con- 
tain (in octal) after execution? 

hi . Referring to the information and conditions set forth in Item (Question) 

#46, what will be the octal contents of index register one after execution? 

48. Hov7 many times v;ill the instruction at X be executed? 

LDX2 0,UU 
RPT 14,1,TMI 
X LDA Z,2 



Z DEC 0,-1,-2,-3,-4,-5 

49. The number 013461000000g is in core at location X. Show the octal con- 
tents of the E and A registers after execution of a FLD X. 

50. Is the mantissa of the number in Item (Question) #49 positive or negative? 

51. LDX3 0,1* 

Prior to the execution of the above instruction, the contents of the 
various registers and memory cells are as follov7s: 

(ALL ARE IN OCTAL) 





XI 


000177 




X3 


002207 




Y 177 


001406000000 


contents 


1 307 


001114000000 


of core 


\ 1406 


000307000000 


locations 


] 1760 


000014000000 




I 2207 


001760000000 



What will be the octal contents of index register three after execution? 

52. Referring to the information and conditions sec forth in Item (Question) 
#51, what will be the octal contents of index register one be after exe- 
cution? 
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53. DUMMY MACRO 

K SET 

IDRP #2 

K SET K+1 

IDRP 

TEA *+K 

ENDM DUMMY 

If we use the above MACRO with this calling sequence: 

DUMMY ABLE, (2, 3, 4, 5, 6, 7), BAKER 

What would be the actual value of K when the transfer instruction is 
built by the assembler: 

54. Show the blnarj:; contents of a literal generated by: =1.5B7 

55. Show the octal equivalent of the number generated in Item (Question) #54, 



BEFORE TURNING IN YOUR ANSWER SHEET: 

1. Be sure that your name and class number appear on the sheet. 

2. Be sure that you have not forgotten to answer any items on the 



exam. 



Please retain this exam question sheet for use during the review. 

r..r.^^!^^7 .^l " ''°''^^ f ^-^^ P"*'''^" available on this exam. It should be 
mentioned that your performance in this course, however, is not determined 
solely from the numerical grade achieved on this exam. The grade is used 
along with several other factors, to oontribute to a detailed personal ' 
evaluation of your work in this course. 
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Student ' s Name 
SECTION ONE 



ITEM 


TRUE 


FALSE 


1 






2 






# 


( 


4 


' 


5 




6 






7 






8 






9 






10 






11 






12 






13 






14 






15 






16 






17 




18 


i 




19 






20 


1 









SECTIO^ 


TWO 


ITEM 


A 


B 


c 


D 


21 










22 











23 








24 










25 








26 










27 










28 










29 










30 










31 








1 


32 








' 


33 








1 

i 


34 








i 


35 i 






: 


36 1 

1 








37 








■ 


38 










39 










• 40 










41 










42 




. 






i 43 






i 

J 

\ 


: 44 







1 


45 









Student's Class Number 
SECTION THREE 
ITEM ANSWER 

46 



47 



4F 



49 



50 



51 



52 



53 



54 



55 



IC 



XI 



X3 



XI 



(binary) 



(octal) 
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